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Research Progress in Heat Tolerance of Wheat

WANG Songfeng, WANG Yongxia, GUO Rui
(Institute of Crop Molecular Breeding, Henan Academy of Agricultural Science / Key Laboratory of Wheat Biology and Genetic
Breeding in Central Huanghuai Area, Ministry of Agriculture / Henan Key Laboratory of Wheat Germplasm Resources Innovation and
Improvement, Zhengzhou 450002, China)

Abstract: As the global average temperature continues to rise, heat stress has increasingly become a limiting factor for wheat production. The
paper reviews the physiological and biochemical changes of wheat under heat stress, the impact of heat stress on the yield and quality of wheat,
and the genetic research on heat tolerance of wheat. Integrating conventional breeding methods with modern biotechnological breeding
techniques such as high-throughput molecular marker-assisted selection to cultivate new wheat varieties that are heat-tolerant and high-yield is an

important measure to ensure global food security.

Key Words: Wheat; High-temperature stress; Heat tolerance; Physiology and biochemistry; Genetic research
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Application Status of Wheat Production and Breeding Ideas of
Koji-making Wheat

CUI Xiaoping, TIAN Shengying, ZHANG Shanlei, WANG Weijun, LAl Shangke
(Sugian Academy of Agricultural Sciences, Sugian 223800, China)

Abstract: Wheat is the second largest staple crop in China. In addition to food production, the consumption of light and heavy industries such as
koji-making, wine-making and petrochemical industry is also an important application direction. With the development of society, the
consumption structure of wheat is also changing, and the diversified industrial demand also promotes the iterative update of wheat varieties. The
reform and upgrading of wheat production on the supply side plays an important role in ensuring China’s food security and market demand. This
paper expounds the current situation of wheat production and application in China, summarizes the characteristics and requirements of
koji-making wheat, analyzes the advantages and disadvantages of the main koji-making wheat in the current market, and discusses the diversity
breeding of koji-making wheat in the future.

Key Words: Koji-making wheat; Quality; Seed hardness; Breeding

(EEF 15W)
Bibliometric Analysis of Beer Barley Yield and Quality Based on Web of Science

LI Yuxing, LIANG Zhihao, GUO Aikui, QIAO Hailong, XU Xiao, ZHANG Yinghu, YANG Hongyan,
CHENG Yifan, WANG Qiang, XUE Song, YU Wenqging, SHEN Huiquan
(Jiangsu Coastal Area Institute of Agricultural Sciences, Yancheng 224002, China)

Abstract: The R language Bibliometrix software package and the Web of Science core collection database were used to make the bibliometric
analysis from the aspects of the number of publications, high-yield countries, high-yield journals, high-cited articles, high-yield authors and
high-frequency keywords of barley yield and quality research. From the perspective of bibliometrics, the development of barley yield and quality
research in the past 20 years (1997-2023) was analyzed, and a map including literature keyword co-occurrence and keyword cluster analysis was
constructed. Furthermore, the latest research trends, research hotspots and development trends of beer barley yield and quality were studied. The
results showed that among the high-yield countries, the United States has the largest number of publications, followed by Canada and Australia.
The academic papers in this field are mainly published in Journal of the Institute of Brewing and Agronomy Journal. Through the co-occurrence
and cluster analysis of keywords, the current research on the yield and quality of beer barley mainly focuses on the malt quality of beer barley, as
well as the effects of barley growth and yield.

Key Words: Beer barley; Web of Science; Yield; Quality; Bibliometric analysis; R language
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21 SRR TR iR B, 2 BOR IR A
SEPRPS AL A A T e ic S 9O F (GFP)

FRARFE ZHUPEIE D B Bk 24K pBI21(E 1), R
JRIRIT AR LBA4404

®1 8 MAEARIEMIIIER
TR ) G G EE BRF Jom TRLBUE /g
1 B010034 108 116 26.5
2 B010045 106 128 21.0
3 B010002 100 130 24.7
4 B010036 103 136 30.1
5 B010025 96 75 20.5
6 B020074 100 144 27.7
7 B010050 90 96 204
8 B010056 92 110 21.6

pBI121-GFP
13612 bp

af

i’t: N ot o2
Peay 0s terlmtr;_;ﬂ w0

=——Xbal(5815bp)
* BamHI(5 821 bp)

Smal (5 828 bp) Xmal (5 826 bp)

HEYRIEHME pBl121 &

1.2 FEFRE AT

WATE RO WETE, X MS SEffikE =50 LAk
HE,BETT 4 Rl g6 it e AnEe 2 R .
1.3 ik
1.3.1 MR USRI R R I . DR %
TR P22 B HE SR A () AR T, 48 4°CARRAL
4 d 5, ik 3 ~ 5 min. FERES TAEG N 75%
ZEHEE S min, TG K HPE 3 ~ 5 UK 10% K EIREN
THTE 15 min, CHEKPPE 3 ~ 5 KGRI, 1R 12h
JEEUE, BT REIEAE BT KRR RGRIE,
AT AR M EGALFE TR R ML1—ML4
T M BRI 5 AN K5 5= L, A 15 5% LN &
20 MR, 3 IRE R . RGBT 25 CF BEERE
7%, B3 d &t 1 R E A S o

1

SUEAARAN 3 JREHIE LAY B 5 4 2L 7 kAR
REFR Ik ARG 2 WG 3R = 3 BOREI RS /0T B 35 5
DM1—DM3 #1130 k. bt e 24

RETERRISRES MR B IRIE R UL A A R A AR R

A FRJE RS HK o
132 #HAEZ QIR RIE R, A
pBI121 BRI R FF I iR PR 1 Sl

AGRIS O IE R N -RAR 2R, LS AN [ ot ik
JERAREE T R IR H 255 VR 3l o
0.20.40.60.80.100 mg/L.

Bic B 0D600 43747 0.6 .0.8 . 1.0 FARFT 1 TR ¥k,
SRR YRR QNI AR EE A 200 pmol/L (1)
AS(ZTE T 7R 4208 1 h G735 1 d, gekisk
ARG TE MS KR rp 55 . 0 R IR AR R ]
JE A% 2 B IR A 25 SRS 2, K I e
(&

1.3.3  FRAUAERRIY S E o TEDOBEE WA s
WA FLALMMRIIAR YRS, TR R S B GRIRERE
WIAE B E AL

KH] CTAB JEPHEHGHEAZ M - DNA . ARHR 1)
GFP 5 ¥)(51#) 1:5"-GTGGTCAGTCCCTTATGGTG-3;
3% 2.5 ~CACCAGTCAGGGAATACCAC-3" ) # 47
PCR il , LLBTAREL pBI121 V5K BRE X B4 , (5%
fEFERE DNA FE R BIPEXT B R, HAT H 271 1
M PR PEAEAR
1.4 Hdatrgit

f5 ] Excel 2012 B 5¢ Bt 46 454 00 0 19 42
TH5 4R, fd ] Origin 2021 #AFHIE A,
SPSS 19.0 #AF58 Bii2E S5 o
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ML1 MS + 4.0 mg/L 2,4-D + 1.0 mg/L. NAA + 5.0 mg/L JJLEZ + 30.0 o/L FEWE

ML2 MS + 2.0 mg/L 2,4-D + 1.0 mg/L NAA + 1.0 mg/L TAA + 25.0 /L fEHH
G =
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DatarTit DM2 MS + 1.0 mg/L 6-BA + 0.5 mg/L NAA
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AR SR L SG 1/2MS + 0.5 mg/LNAA + 0.19% K5

2 ERE5HH F AR R KR (K 2 K 3). 78 ML H53R 3
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A SIE R A K . BRI 8 SR R
B, N 78.17% s Al 1 SR, P fr Ry
76.33% ; ML 7 5 B R, PR @R A
55.49%. W] UL, AN[RIRRIEE dh Pl A5 2H 2400 A
FA BRI (18 3).

100

90

80 abA abAB abAB

L chAB
70 cBC
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50
40F
301

abAB

SR R 1%

1 2 3 4 5 6 7 8
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B3 ZidfiEmEnFyHaR
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BURBEFN R 4 FORREE SR L3 d R IR R B
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& 75 Z ANHA 7 A bR R AR AR T 60%
DL b BRHEEZ 15 2 5 8 S AR IR T e
{8,435k 87.33% .78.60% .80.33% , #3372 1 51
AR TR W A 5 SR, e SRR

B v M2

90 cC cC

dBe dcMldc de

3 6 9 12 15
REFEI ] /d

B M3

1 578 4 FplsgRdbrh i AR R @ AR, 45k
B, 1515555 3 RIE ML2 B35 Ak O & T
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() DM1 B5e 5600 fb 3 de i, iR B T 37.78% s tE AT
I TAA FEREAR 6-BA ¥REE () DM2 K5 3:3rh 401k
R T TR, HA 31.11%; 7ERI NAA YR EEFH TR
I—E W 2,4-D () DM3 53538, bk,
1A 24.44%.

2.2 B QIR IR R

220 EEFFIMREE AL . FE LR B IR S
P RIR R R U AR S ok . H &l 6 7]
PIE Bl R AR R R 5, #Rae 2 1 510
R 2RI W B R N R A RIRE IR
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15% B AL RIEH) T 75% ; Y FE IR R E N
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2.3 EEARAHAR IS

230 WK . SRR B A B R
TSR 1| SRR, R 9 TLUEH  AEEE
b 1R HE 22 R AR TE G WA BT T R R &k 98
(1 9-B), TMifEALIIIHEZ AL T 45k
(I 9-D), WA UM & GFP LR (38R E R EE A
A XM 15 126 PR TR, B

A 4 BRI GFP A ORI AL B IR e fb R R
3.17%.

232 o FE . RIUPHMEF A HIPRR) DNA, 4
PCR A, 4748 H— 45 5 B X BEAHR] .500 bp 22
A4 (K 10), IR A T AR ic GFP 9 kL
pBI121 TSI AR 1550

ALCOE BB T ARISMES B D 9t A T RIS IEE
B9 GFP RN R

500 bp
250 bp

M—DI1.2000 Marker; 1—BHEXT 8 s 2— 0T 18 5 3—7 S B0 % AL Ak
E 10 FEFEERE PCR &
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BB, S TR R BRI
(L NS FR IXRBOIRREBE , 5 FEAITEEE 01003152, ELEZ R TTRBOEARABEE BT, WSS i 015000)

FEE O WA M O B PN S8 e KRR ) AR Al LA 37 A RSB iR (2R ) AR b, X bk L R | R 4
9 MERIEAT T AT A RS SRR, SRR R REE 8.54% ~ 30.52% , N E/IMRI Ay SR o it 2ok
B BARRARIE SARRREE J R A MRS AR S B RUR N, R 8.54% T AR R A i bR ) 2 5 TR By Bk T A
T RERIE BRI AR | T A S R, MO SR Ao RS S P A R X BRI R
WA CGROR MR Z S B SRR 4 D EAHE T, Bt oiikZeh 83.468% , 3= BLH Ty B gk R4 Aok i &
BRI R . OGRS AR IO R, IR B K T (RS R ECH 0.307), 5 M0k & AR, B,
FriR I RIEAEOCR R SRS RMREEEL TR TR B AR, 5 IR R I UM DM . RIS R R, 37 I Kz

LA CFOTER T HERS 3.0 AEAT 5y 3 IR, 55 1 20 /IR 2 b4, 5 T R miAT ORI, 26 T SRR ™4

KEBIF . K s REMEIR TR 0T s FHSR AT 5 TRISHHT
hE 4 ZS.5512.3;531

KZZ (Hordeum vulgare L. VAR T KRG NFE
FORAYIE A 4 RS LAY, LA TS %
AR TR O P AR TE 4 BROAS [ Y
DX 8 R S A S SR T TR R AR K, KE
F AR B B T AR JSORE, RE kPRI
AFEWEFRY, BoASEN S ER &R
£r 4 ARNRIDT, NI B IR REAE 1 5 i H 2
RE , B2 e Ty, AT A BT v AR I A B S
o PRI, KA DR i A AR R AT E (P,
PN | -3 1= A

H AT, 3% R 228 S Fh s B LA A5 W HLE Fh
R F o SRR TR IR A T FIR T, AT LA R
f T b AR s e SRl e A E AN T B S5
e, ST RER ZHRVIT HER 2 R RS
IIAT TR AR SSRGS Ah ) AR MR, R
PR 2ok B AR (5 ISR X 52 M SR ™ et ) B bR
PEAT e, 0 B T AT i 7 A R A 1 T RCR BT,
A /NEREEXT 97 My R BB IR AT R 2R A
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KEGHIRLE 20244 a4l S5
Fz1 JTHEAEFTEM(R)ER
=2 mF(R) LRl Al ok 8
1 22PJ-011 B MELPY FC 7
2 22PJ-027 B MELPY FC 7
3 22PJ-063 -7 Vi
4 22P]-087 % LNy
5 22PJ-006 -7 Vi 5
6 22PJ-009 -7 Vi
7 22P]-114 B MELYPY FC 7
8 22PJ-004 -7 W K
9 22PJ-095 7 W K
10 22PJ-103 -7 W K
11 22PJ-005 -7 LNy 5
12 22PJ-002 % LNy
13 22PJ-088 -7 LNy 5
14 22PJ-112 ok MELPY FC 7
15 22P]-097 % LNy
16 22PJ-008 -7 LNy
17 22PJ-065 -7 LNy
18 22P1-066 —h A P AR
19 22PJ-113 B WP KA -
20 22PJ-091 % Vi N
21 22PJ-068 -7 LNy 5
22 22PJ-108 -7 LNy 5
23 22PJ-115 -7 LNy
24 22PJ-111 av /o W K
25 22PJ-001 7 W K
26 22PJ-057 7 W K
27 22PJ-083 -7 LNy
28 22PJ-003 -7 LNy
29 22PJ-107 % LNy
30 22PJ-105 -7 LNy
31 22P]-094 % Vi
32 22P]-062 % LNy 5
33 22PJ-036 VaYs LNy
34 22PJ-086 -7 LNy
35 22P]-064 % LNy 5
36 22PJ-058 -7 LNy
37 R 5 5 - ML R A
1.2 I H A 1.3 ek

RIS HLBEAE N ST R PBOILRL2EBE N (111°67 E
40°75' N) ., B FTFE /N, o A R )
A HREME SR, 2023 4E 3 ] 10—12 ABEK L
M, 3 7 20 HAGZHEE D FEPET-4E |, It AR — 5k
20.0 kg/667 m* SHAE L 4.0 kg/667 m® VEHEAE , 4%
B BEKGEIER R 12.0 ke/667 m,

RIS R RN 41 HES, 3 KR . 17K 6 m,
T8 0.15 m, 10 171X, XA 0.3 m, WEAE
0.8 ~ 1.0 mo RAAMUBEIEFN , BARESAS 230174t
77 WIS R EURE 10 BRI vk R
K CHPRBEE B REORLEL AR R
PRI it S - o it SEHR B K25 R AT o
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I A/NX = i
1.4 BdEsmndr
{8 FH Excel 2007 #3550, R DPS 9.05
HEAT A O B R AT
2 FER55H
2.1 KFEH R E BRI AR T F
X 37 A FE B A A MR ) R KA I
IME CEECEETE PR (3R 2) 40 B, B 22P-091 1)
PR R A%, A 75.8 em,22P)-105 (O bE & e i, h
110.1 em; M 5 S FEK &/, N 6.5 cm,
22PJ-105 [ FEFEK IR, 4 9.6 cm;22PJ-111 [ELPR

ORI R R R, R 2.37 of Bl M 5 S Bk
Bod /b, N 657 i ,22PI-036 HYBARRRI IR £, N
175.4 %7 ;22P]-094 (1 B BRRL BT it e /N, 1.69 g,
22PJ-097 {1 B AL BT 5 e K, 4 8.88 g322PJ-036
B T kE R B /N, N 37.75 g, 22PJ-105 ()T ki
JF R, O 61.05 g322P)-115 77 S i ik, Ky
377.69 kg/667 m*,22PJ-111 [ ;= & &% & , A
717.10 kg/667 m® filARHS 2R ZD 7 =PRI
P2 AR R A AR ER (R 3),KZE 7
PR A8 5 R ECN 8.54% ~ 30.52% , Horr: BB BT
WK, N 30.52% , Fo Ok T AR BRI AR L
PR, BRORLE, 298 26.77% .25.95% .
21.43%\20.90%,&!%@9’3/7’“3?%&@J H 8.54%

FEUR >, 2.5 4,22P)-097 (ARSI Z , o0 BRI R R PR A= SR 0 22 57 R 22t i
6.7 1~ M 5 S5 AR AR, 17.9 K/ B, PRAL BT | SRR B SRR R AR AR A L R
20PJ-036 ) ERERIE IR 2, 54.0 i/ FH;22P)-004  JRAEEE R D@ I, TOX IR Y el B B R A
By 35 FEORL T i /N, i 0.96 o/ FH,22P]-036 P A EE R
®2 THAEHEM(R)EMLE
BACE) VREs/ EREK S MOBREEC BRI ARG/ CAMRRIEC/ SARRRITRE ) TRRE S R/
cm cm A (hr / 4) (g 18) i g g (kg/667 m?)
22PJ-011 91.7 6.7 4.7 22.1 1.03 105.0 5.01 47.50 550.28
22PJ-027 85.8 7.8 4.2 25.5 1.27 106.0 5.23 49.35 518.86
22PJ-063 94.2 8.0 3.6 22.6 1.28 83.0 2.19 52.70 556.64
22PJ-087 108.4 7.1 3.4 22.6 1.15 81.7 3.76 46.30 536.84
22PJ-006 84.5 9.4 4.6 25.4 1.34 122.4 5.97 48.85 491.34
22PJ-009 86.1 7.7 4.2 24.4 1.20 97.2 4.64 47.70 474.17
22PJ-114 81.5 7.1 4.0 233 1.30 84.7 4.94 58.30 466.88
22PJ-004 91.3 8.0 4.8 23.0 1.26 112.0 2.88 51.60 460.56
22PJ-095 82.9 7.7 4.0 22.0 1.34 89.3 5.03 56.30 555.84
22PJ-103 99.4 9.0 4.6 23.4 1.52 150.0 4.38 58.40 505.58
22PJ-005 95.6 7.4 3.9 25.4 1.43 97.5 5.13 52.25 472.50
22PJ-002 93.7 7.8 4.9 24.4 1.13 111.9 5.21 46.34 472.54
22PJ-088 95.6 7.9 3.9 25.5 1.26 86.9 3.97 45.80 631.41
22PJ-112 92.0 9.2 4.8 26.8 1.32 109.8 5.68 52.55 467.15
22PJ-097 89.2 8.7 6.7 24.9 1.34 163.5 8.88 53.55 572.09
22PJ-008 91.0 8.8 4.6 25.2 1.44 110.0 2.95 53.80 540.25
22PJ-065 95.9 8.0 5.5 21.4 1.17 120.4 6.00 49.95 563.61
22PJ-066 98.1 7.5 3.1 21.8 1.10 72.9 3.35 46.05 479.26
22PJ-113 95.2 8.3 3.1 23.7 1.23 68.2 3.40 49.90 488.54
22PJ-091 75.8 7.6 5.9 30.2 1.37 155.6 7.80 52.00 504.99
22PJ-068 87.1 7.2 4.4 24.9 1.26 104.0 5.09 48.90 513.25
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(%K)

HERCE) MR/ EREK S PARREEEC,  FREREC/  ERRROSTE /. SAMRREC/ PAMRRIBTE ) TR/ e/
cm cm A~ Chr / #8) (of F) A g g (kg/667 m?)
22PJ-108  100.2 7.8 3.1 23.3 1.47 66.7 4.02 60.29 511.00
22PJ-115  109.3 9.2 3.6 24.4 1.41 82.2 426 51.75 377.69
22PJ-111 839 7.0 2.5 49.6 2.23 111.6 5.19 46.45 717.10
20PJ-001  99.6 8.0 4.2 26.0 121 126.0 2.74 43.50 480.88
22PJ-057  99.6 8.2 42 220 122 914 4.77 52.15 533.51
20PJ-083  103.8 7.0 4.0 23.0 127 108.3 5.4 49.15 502.19
22PJ-003  102.0 9.5 5.1 27.9 1.47 148.2 6.91 46.70 491.69
22PJ-107 917 8.5 4.5 25.7 1.49 122.9 6.65 53.85 484.18
22PJ-105  110.1 9.6 2.8 26.0 1.71 76.6 4.69 61.05 524.22
20PJ-094 833 7.1 3.8 18.0 0.96 67.1 1.69 50.40 486.05
22PJ-062  94.7 8.5 4.3 24.0 1.31 96.5 5.23 54.05 550.36
20PJ-036 862 7.3 3.2 54.0 2.37 175.4 6.56 37.75 513.80
20PJ-086  90.8 8.3 4.6 25.5 1.30 110.8 5.37 48.50 515.21
22PJ-064 935 6.8 5.7 20.7 1.12 116.1 5.80 50.25 502.40
22PJ-058  101.1 8.4 43 24.8 1.24 108.6 5.18 47.70 539.22
A3 55 100.8 6.5 4.0 17.9 1.08 65.7 3.75 56.98 596.13
x3 AEZEROHRERMBEERZHRRA
. Rm/ FRERK HRRES FREREC FRERITTE S ORI/ BAMRRLTR ) TRTE S R
cm cm 4~ Chr / 18) (o/ #H) i g g (kg/667 m?)

T RAE 110.1 9.6 6.7 54.0 2.37 175.4 8.88 61.05 717.10
e /ME 75.8 6.5 25 17.9 0.96 65.7 1.69 37.75 377.69
FHIE 93.7 8.0 4.2 25.4 1.34 105.6 4.85 50.77 517.52
FrifE2z 8.0 0.8 0.9 6.8 0.28 27.4 1.48 4.78 55.94
WRER % 8.54 10.00 21.43 26.77 20.90 25.95 30.52 9.42 10.81

2.2 AFIRZEHHAGRO)RZ MR T 553 Hr
WL XF 37 3 KRBT Fh (R ) =B R 1) R4
K204, Z R ETH5TkR = 80% nifE (3R 4) , 12
BURIEE YK T 1 ARG 4 4 20050, AR R
B F (R ZHUE R M%E 4 WL, KA

(R) RZEHRMZHUE B ELERT 4 4 F s
T, BT N 83.468%. 5 1 T4 Tk R Ny
33.070% , E Z WA % T R A A EE 5 2, BXT
R DTRRR R, FLRRAE 1) o R T LR

R (0.489), FEREKIEL (0.486). kT
(0.421) MR TR (0.411), B F B B T 77
PERTENR , AT L5 h = s R A 1) i TR
i (-0.246) FIRE T (-0.259 ) J B MR . 45 2 F AR

3 XeF o AR [r] et PR R Ry B AR $K(0.625 ) B AR
R (0.338), LR G N AR EEEN 1. (A MR R
FRR % (-0.349 ) | = FLRL T (-0.338), i B IE 24
H0 BAR B, T DAY/ 3 R IO AR o ROk S
o 3 FEM AR RO R R
(0.679), AT Z5A R A K 7, f7 (B 48 WP e R 1 2
P (=0.260) o TEES 4 FRLA HRRAIE ] R A
TR (0.743), 254 8 TR i R, R fE 4a Xt
EEK I ARE R (-0.197) o Hi FIRZE SR, &
A TR B H A PR 22 5 K (B E— e R AT
HA MK fERE GRS RS R
PERIG S, X R ™ 13 e B B 3
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RESGHFER: 2024 4E W41 H 5
F4 6 NEHHHFERELIT

EXTN HF1 HF2 HF3 HF 4 H¥5 HF 6
7N -0.259 -0.073 0.483 -0.197 0.685 0.367
FHHK 0.043 0.255 0.679 0.028 -0.020 -0.625
HARRTEAL 0.147 0.625 -0.207 0.042 0.172 -0.094
FRREL 0.486 -0.349 0.103 -0.076 -0.106 0.032
FE AL B o 0.421 -0.338 0.340 0.153 -0.157 0.138
HRARLEL 0.489 0.283 0.046 -0.140 0.094 -0.039
BB T 0.411 0.338 0.038 0.178 0.143 0.496
TR E -0.246 0.163 0.255 0.743 -0.281 0.255
iy 0.162 -0.287 -0.260 0.571 0.597 -0.365
FRIEAE 2.976 2.077 1.443 1.016 0.733 0.443
TR /1% 33.070 23.077 16.028 11.293 8.145 4.922
FIHE R 1% 33.070 56.147 72.175 83.468 91.613 96.535

2.3 AR RO R Z MR A HT
HER 5 AT, R 5 R 50 A e
5k, T8 BB E KO M S R Bk 0307, 5 R T
BRI i FRARORLEIC SR ARG OC R X R W]
Bt = R AR | S RO R | PR B R B R ST
AR RE T R S FEKE R E R
MK FR, HRBCH -0.276, [F B 5 0k e | B bk
B TR P R A R X R S AT DR
FOBEEEXT = i (2 /N . BRI 5 R R
BRI L AR B | R T R A TR F W
o 2 IE A OG, A OC R EA B 0.567.0.690,
0.333.0.304, Stk AMHCKER, HLRECH
0.255 , 33X 72 W SRR REA BRI ER | R RER B 327
7 JU e ST PR B R (A R R . LRtk 22 (]
FAAE GG R R Rk 5 5 R | F- Rk i S B
PR s 25 AR 56 , T o AR B

FARRORL B A B ORGSR T | LR
Pt R AHOC . LRG58, KB R & EE MR
B A7 LB A R MR AR LR 2 B4
24 ARFRKREH S R)RZHRGRI
KRGS 37 Iy KA dh Rk AT R
ST FER TR 3.0 bR Rk 3 RAEHE(K 1):
BT REE 2 MR T 2R 10 MHm R,
MR 25 iR, hR 1 MK 2 L5507
AT, 3 R T 8RB EF K — % Tk
J I RLEC e SOh /IR e A 5 T2
I AT RS TRRER CEPE, EX
SRR 5 26 T2 B0 ke vh 45 KRR REDRE
b &8 TR AR BTG, A SO R ERAL ™
A, X GH T AT . I, 764 5 B R
JEA BT R AT AR, n R TR H AR PR
WEEEFHUBEI Z R R KRB R o

R5 KEROHMEMBEEKERS

A7 B FEHK O AR R ERERITE PR fiRkEE TREER TR
PR 1

FEK 0.271 1

HARRERL 0275 0.154 1

FHEREL  -0.280° -0.032 -0.275° 1

FERE 0113 0.161 -0.356" 0.907" 1

HRRRIEL  -0.2967 0.224 0.594" 0.506" 0.425™ 1

HMRRLTR 0255 0.179 0.567" 0.333 0.304° 0.690" 1

Tpi i 0.108 0.238 0.031 -0.466™  -0.122 -0.335" -0.058 1

i -0.139 -0.276%  -0.114 0.307" 0.272 0.013 0.075 -0.048 1

HE 2 x N #* FRRASEHIIE 0.05 F10.01 B E K-,
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I Tolie sk

2024 4F

Fa1 FHs5H

22PJ-036

22PJ-111
22PJ-115
22PJ-105
22PJ-108
ELE SRR

22P]-094
22PJ-113
22PJ-066
22P]-087
22PJ-088
22P]-063
22PJ-091 ———
22PJ-097
22PJ-001
22PJ-103

22PJ-008 :I_
22PJ-004

22P)-003 —
22PJ-107

22PJ-112 :_
22P]-006
22PJ-095
22P)J-114
22P]-062
22PJ-057
22P]-065
22PJ-058
22PJ-086
22PJ-002
22PJ-083

2oy ons —— ]

22PJ-009 —
22PJ-068
22P]-027 :I_

e
22P)-011

—

0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.8

03.00 3.20 3.40 3.60 3.80 4.00 4.20 4.40 4.60 4.80 5.00 5.20 5.40 5.60 5.80

B1 37 HREMRXMBREEIKESE

3 Wit54iR

e R AR EE AR Z — . XS
YRR AR SRR B S E WS, $o it )™ & b
(18 F AR PR AR T 5 8 7 10, 08t Rl 8 7
PR Ry T BA B X, H AT KA /)
2 MR AR A RN T 9 BRI RE 1R 2
FEPE R S8 PR I TS IR B AL 2 o X B A X R [
155 3 RZE F b AR AT AR SRR PEAN BIE ST,
S BN (R s R TR R Rz 11
LI TEAH SR AR 5 MR S BR A BRE S8 5 5 TR

i B R OGOC R, EE CEEXS 267 30
TR A A R AR A T 2 e BT, e B
e R A TR 22 ] 2 S A S 2 TE ARG SR R,
TR, 7 i 5 SRR EOAT OGRS ik 3 e
KAV AR R B 0.307, 5 - HRL 5 | BRI
T RRRLEOY S IEAOGSE R X R WA RN S
HR R S RO A OB B | SRR TR LB
MR RIOA B o KA L™ 5 7 i 5 R 2 = DA
K, MR FREON -0.276, I SRk SR BEREL TR
PR R AR OC R X LW AT R RBEAEXT
PRSI TR RSB 8 B — 2R
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PEi W AR BRAR , Fe 20 w3
X S T AR 2 SR A — S Rt A
KA F R 7 rh 25625 R (8] 4 AH B 52w FiAH
HARHER, SRS & R PR

ATIONE 37 Uy ET AP (R )E’JH‘E%‘@%%@%*
ST, AERERI B A (R AT 43k 3 j(*?ﬁ‘?
UN e 2 A= =Y S N kA R
AR 2 X¢Z<Fﬂ3§ﬁiﬂﬁﬁﬂﬁ}\¥ﬂﬁﬂ,§§¥Uﬁgﬁk
G VR QR 7 VA i A= A D& T e B Y N
SEMFIDCHR , 3X 5 W0 T A R A B AL
733 HT (PCA )RR M AR PR e A K 21
A D BOUA TS R 1) — M Z o0 s, &
B A BTk HETT 2 W FHAE /N A K M SR AN
Hﬁﬁ%%mﬁﬂﬁLﬁﬁﬁﬁkmﬁﬁ*M?Ki
KA TS 37 b (DT AT, %
R T 4 A F R RF B ok 83.468%,
FER o R A ORI L F R T R
PR . BUARRI], KRS S TR e 2 —
JE Y TEAH DGO FR Y, A e TR BT DR L it Jox
Yo AR Bl A R s S, P 20855 , & A
FRECT R TR, kPR A& 5 AT ZZ 28 o AR
2, NI R B PRI LT m T K B R
XPR NS KRE o

T X KA i BRI TR AT, AT
B E O R R S R R BT AR A R iR
KB BRIERE, N E RGE A NS b B4 X
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Analysis and Evaluation of Main Agronomic Traits of 37 New Barley
Varieties (Lines)

LYU Ersuo’, MA Yu', XU Guangxiang? BA Tu?, QU Jiahui*, LI Tao?, LIU Zhiping*
(1. Inner Mongolia Academy of Agricultural and Animal Husbandry Sciences, Hohhot 010031, China; 2. Bayannur Institute of
Agricultural and Animal Husbandry Science, Linhe 015000, China)

Abstract: In order to better breed new barley varieties suitable for planting and promotion in Inner Mongolia, 9 traits of 37 new barley lines were
compared by principal component, correlation and cluster analysis. The results showed that the coefficient of variation of each trait was between
8.54% and 30.52%, and the order from the largest to the smallest was single grain weight, number grains per spike, number grains per plant,
number of spikes per plant, and grain weight main spike. The minimum coefficient of variation of plant height was 8.54%. The difference in
agronomic traits and yield traits of barley was mainly determined by the factors such as grain weight per plant, number grains per main spike,
number of grains per plant, number spikes per plant, and grain weight main spike. Therefore, the improvement of these traits is of great
significance to increase the yield of barley. Principal component analysis showed that most of the information of agronomic traits of new barley
lines was contained in the first four principal component factors, and the cumulative contribution rate was 83.468%. The main factors were grain
number per plant, grain number per main spike, grain weight per main spike and grain weight per plant. The results of correlation analysis
showed that there was a strong correlation between yield and grain number per main spike, reaching a significant level (0.307). There was a
positive correlation between yield and grain weight per main spike, grain weight per plant. There was no significant correlation between yield and
plant height, spike number per plant and 1 000-grain weight. There was a significant negative correlation between yield and main spike length.
The results of cluster analysis showed that 37 varieties (lines) could be clustered into three groups at the chi-square distance of 3.0, the first group
was the small grain and multi-edge high yield group, the second group was the high stem and large grain group, and the third group was the long
ear and low yield group.

Key Words: Barley; Agronomic trait; Principal component analysis; Correlation analysis; Cluster analysis

(4% 28 W)

Optimization of Mature Embryo Culture System of Naked Oat and
Preliminary Study on Transformation System of Traumatized Embryo

MA Jiaxing', LI Qinghua, LIU Yuhai? NAN Jinsheng!, RONG Xiaoping?®, LU Suxiang*, HAN Bing*

(1. Inner Mongolia Agricultural University / Key Laboratory of Wheat Germplasm Innovation and Utilization Autonomous Region
Higher School / Key Laboratory of Grassland Resources of Education Ministry / Key Laboratory of Biological Manufacturing of Inner
Mongolia Autonomous Region, Hohhot 010018, China; 2. Ulangab Agricultural Technology Extension Center, Ulangab 012000,
China; 3. Inner Mongolia Technology Promotion Center of Agricultural & Animal Husbandry, Hohhot 010020, China; 4. Agricultural
and Rural Bureau of Wanquan District, Zhangjiakou 076250, China)

Abstract: Callus induction and differentiation culture in the mature embryos of 8 naked oat varieties were performed. Naked Oat No.1 was
selected as the variety with the highest healing rate, and the medium was further optimized. The results showed that No.1 oat had the healing rate
of 87.33% in ML2 induction medium and higher differentiation rate in DML1 differentiation medium. The optimal culture system was as follows:
ML2 induction medium was used to induce callus, subculture was carried out after about 15 days, followed by two subcultures and then
transferred to DML differentiation medium, and then transferred to rooting medium after differentiation of leaves. The pBI121 plasmid with GFP
gene was used to infect the callus embryos of naked Oat No.1 by Agrobacterium-mediated method, and the effects of concentration of bacterial
solution, concentration of selective agent and transplanting time on the transformation rate were investigated. The results showed that the efficient
combined culture system for callus embryo transformation of naked oats included Agrobacterium solution (OD600) of 0.8 for infection, the
optimal concentration of kanamycin selective agent was 40 mg/L, and the callus embryo was transplanted after 10 days of transformation culture.
The Agrobacterium-mediated genetic transformation system of callus embryos of naked oats preliminarily established in this experiment is
feasible, which provides a reference for the establishment of the regeneration system of naked oats in the future.

Key Words: Naked oat; Tissue culture; Genetic transformation; Agrobacterium-mediated transformation
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Core Collection Construction of Millet Germplasm Resources in Yulin City

LI Zhenjiao, JING Miao, LI Hailu, JIANG Yuzhu, BAI Jingjing, WANG Xiaoying, FU Zhizhong, WANG Meng
(Yulin Academy of Agricultural Sciences, Yulin 719000, China)

Abstract: In order to improve the efficiency of millet germplasm resource utilization in Yulin City, 10% of the genetic resources of the 200
original germplasm were selected as the core collection by multiple clustering random sampling method. The results showed that the average
percentage difference of phenotypic traits between core collection and total collection was 0%, the range coincidence rate was 86.77%, the

variance difference rate was 8.33%, and the variation rate of coefficient of variation was 109.29%. The average values of 12 phenotypic traits of
core collection and total collection were not significant, and the diversity index of the two groups was not significant, indicating that the selected

core collection had good representation.
Key Words: Millet; Core collection; Protoplasm
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TR A IR ST TR S e i

Ip2 X002, 5 YR ! FLLSE KR
(L AL VR SRR B R 2% 27101832, VR IATRBOIRREBRIEHE ™l T FIE] 857000)

TEE ORI R BRI AR ZURRE , DL 98 M B FP (FR) ot 15 A (0.1 mmol/L) FIIE % %((1.0 mmol/L)2 AMh B, 437
TRAFNIE & ZUKE R AR I 4¢ 3 SPAD i SEBREE R ARRKE FE0 TR R AL, 25538, A0 HE # Sl
P ARACFEAY 98 (3T BAR R EAGKC8 M 25.04 cm HEHNE] 29.51 em, AR LA 0.48 343 0.79, A3 ZRSE ST 0.23 of B
HENF] 0.28 of s bk HL P KM 34.18 em AR F) 28.64 om, My [ FBF- 1 0E 5 M 0.61 of BRERARE] 0.30 of Hk, 4k
SPAD fELM\ 23.41 BEARE] 21.26, BT/ HUN 29.11 o/kg FEALE 15.50 gk, TR Jiangse B EHL 23 X 3 MH MM EHEIRA
EERR I ERCER 8.14, F TR A T HABE RGN R, iz 2 B IR S i A (R ).

REEIR TR RS B R 2R
hE5rES 85123

H M ( Hordeum vulgare L. var. nudum Hook. f.) X
PRER K 22, ST 76K e it b DX 1) = M R DR
P, T R AR RS T DR R PG R DX B2 4
ey vu it o fe e HoA R X AUIE R
B3URZ — iR O RN R Z M, b
SR, F R B BU, AW B 3 R,
SRR BRI R R 2 A, BNEHE A 2
SEC R R R T 22t RUIE 2 R R
PR, R RIS IR,

- S R TR v B AR A 1Y =
S PR 2100, R Ay i e DX SR AR,
i MR AU T RN BTA L 2 fifp e L SR AR T 5
o FLEEERI DR A VU 1029 7y i ERENETAEL,
Xf 2 M) RRAI A T IR AU RL O L 07 1
“ZDM4700” “ i 1446” “ZDM5713” Fl1“ZDM576674 1y
TR R BRI XUSSERIESE T 48 1 25 B R A2 i
TR RO B 3X BERE L3 S v ™ R R RO |
RARRTY | A s RO A ™ AR 4 25 3L
HE R R R AR 21, RAE HETE T
Je& 1 TR LT BRAD BT 7 1 , X S b 6} 32 R R

SMERAREAS: A

WeH H 1 :2024-07-21; f& 81 H 4 : 2024-10-11,
FETE : H AL (RKZ2021K]105) -
PEF TR 2 (1975—) , B 4, 0, 2 NS BRF &
HIMTHSE. Email: 645278900@qq.com.
*EEVER SRR (1978—) 55 4, ml 3, EE B E TR
PS5 E#EIFSY . Email: xczhang@sdau.edu.cn,

XEHE1673-6486-20240068

T VUG 25 R, 3 T X B 2 M ORI Y 7 BR R 5
PR TR 1 , LAARAT S Z M S 7 A

AT A A IET VU T OB 3R 5 M 1Y
08 3T BRALRL, K F v B SR IR I 7 1
MRAFIHE LA 2 Db, S R A A
JRCRE MR FR B 08 7 BRI AR AR, s
R AR 277 o B A1 A,

1 MR57FZ%

1.1 IR

98 My ER AL AN (R ) UWLER 1, M ki Hwg i
AP R oG o ERE BT R A
Pt o e BRI BB | b E RO B BEAE )
BRI iR L
1.2 I & S

56 % 1F 5 AL (1 mmol/L) A1 %( (0.1 mmol/L)
20, BAMEEE 3 RER . ARMEENIEE N
(NH,)»80,+H,0 5 Ca(NO,),+4H,0, i CaCl, #h 721K
RACPERY Ca WRJE 5 1EH R FE—2

SRR O A Bk, AR
3 1, BUEWSJom E R #E R3] 98 L F
W&, B AELER 4 om, & 20 emo B/UE
Fr 10 Kz, 865 IE R ALK 43 S R RS —
T 3B, B 3 d PERE— IR 1Y Hoagland 57
W (£ 2), BALYE 10 mL H IR, A0 FE 25 d J5 (3 0t
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KESHHKF 20244 A1 E HBSH

1 U WSCRR I 2 AH G HE A o JEREGRE 300 wmol/(m?+s), YGHRITA] 12 h/d o 12X i
RITER BB T FRH (T ITLM RXZ500c % [6]2h 2024 463 F 13—4 1 7 H, 3 25d,
SV RE N LAARHT ) NS, IR EE 25 °C L BE 70%,

x1 ERESEEM(FR)ER

G5 MR FR G5 MR FR G5 MR FR
1 6927 34 QK043 67 XDZM3952
2 04-2894-1 35 QK045 68 XDZM3955
3 09-5024-13 36 Qudui 69 Zhegui
4 13-5171-3 37 Relong 70 R 5
5 13-5171-7 38 Puru 71 I 6
6 14-3492 39 Sadengmu 72 Hi71%5
7 14-712 40 T15 73 &85
8 2013-715 41 Tajie 74 R 25
9 Baiding 42 Wangxue 75 R 85
10 Chimu 43 XialomgS 76 HAHER
11 CQK-02 44 Xiangpu 77 Hi 49
12 CQK-05 45 Xiongmai 78 B
13 Duikang 46 Xixin 79 R
14 Duoqing 47 XZDM3781 80 FHE
15 Gacun 48 XDZM3787 81 W75
16 Galanu 49 XDZM3834 82 8 5
17 Jiangga 50 XDZM3855 83 95
18 Jiangse 51 XDZM3856 84 Rt 12
19 Kaga 52 XDZM3858 85 Bt 13
20 Kangbu 53 XDZM3867 86 85
21 Kecun 54 XDZM3871 87 Rk 25
22 Liucun 55 XDZM3874 88 KHBHFR
23 Lunzhuding 56 XDZM3881 89 R 13
24 Naisa 57 XDZM3885 90 R 17
25 Pugui 58 XDZM3892 91 R 20
26 Puxia 59 XDZM389 92 FEFT 2000
27 QK0402 60 XDZM3908 93 R 3000
28 QK04077 61 XDZM3910 94 JHE 320
29 QK04073 62 XDZM3911 95 R 690
30 QK0408 63 XDZM3920 96 B 19
31 QK0412 64 XDZM3929 97 B 22
32 QK0414 65 XDZM3937 98 B 23
33 QK0417 66 XDZM3943
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KEHRLSRF 20244 A1 HSH
*2 EFREORA
KeETLER W /(mmol/L) MEITE HeE /(umol/L)
KH,PO, 0.2 H-BO, 1.0
MgSO,*7H,0 0.5 (NH,)sMo0,0,,-4H,0 0.1
KCl 1.5 CuS0,-5H,0 0.5
CaCl, 1.5 ZnS0,*7H,0 1.0
(NH,),S0,+H,0 1.0 MnSO,+*H,0 1.0
Ca(NO;),*4H,0 1.0 FeEDTA 100.0

1.3 e Fe bR ik

Mo A . WO, A 4 U g AL
(SPAD-502)ill3E 3 F 58 42 TPt iy -4 R AEL

B MR R R e S K AR
TOHERMET & SRRKE, G403 Z R
3 MRA BB . B R A ZEIEER I 2 F fe Ak
HRA DA ZEFLER I 3] f A AR AR AR

A WORJG RE A I ZE 8K ok 4t , 8
YCPET , NZEIETR BT I, 3 BRI 35 Fntth T 358
(IS T = R [ WA 5 g g - e =<K <

MFE b = Hb T BB BT/ b b P o o

Rl BT L A B BR80T o i R 4 L
T IS BHAS T B E T E 105 ¢, R
30 min J5PHE 65 C T E i, BHEER)E,
HRRRE LT B4, H,S0,-H0, T, YLK E A
280550 R 0 B, KR DY T3 I R 43 B, A
P L LI e W it o, B EE A B o
1.4 BdEiTa S5 hb e

R R EL = (AL FE R I 2 (i / 1E % A/Ab
LRI AEAE ) x 100% ; ZACE (NUE )= F bk T Hi s /
PR A

FIFH SPSS 22.0 ¥4, R A K- BB R AL 17
BT BRI Excel 2010 3071438, FH Origin
2018 VE, 2K SPSS 22.0 BEAT AN 2 )5 22504

2 ZERE55WH)

2.1 AREUCFENT R R b bR R A4k
# SPAD {HIFM

1 1-A FTAL, IE UL R AR R KR
/ME R 16.33 em, Jx KIE K 42.00 em, “F3{E N
25.04 cm; IRAALFEA AR F K B fe /MBS 18.33 em,
ARAEN 48.33 em, F-IEN 29.51 em; #HELIE R A
AbFE, AREALERY 98 13 FRMRHR 2K JE B
E3 N

I 1-B ] IEH RO E L R e IMA
71833 em, KA N 50.33 em, FII{EH K 34.18 cm;
TRAAEHR A 1 R B R/ IMER 18.00 em, Hx K{H
N 41.33 em, F-H4{E N 28.64 cm; AHHCIE H &AL 3,
TR AL R R 3R B B R

H L 1-C AT, TEH RZAE IR 98 1375 FRpp kL
ft4E 2 SPAD (B8 23.41, B2 5 TARAEA Y
21.26, HE— iR RN RS RECEM, IEH
RACFT SPAD {HM AR 5 R ECH 78.09% , IR AL H!
T SPAD {EI7ZE ST R KN 16.56% , 1EH RALBL R #
FR SPAD fHAE SR H K
A

b

501

WEKE fem
—_ N O8] B
[e] o o [«]

=

W
=]
=

401

FE fem

30F

—'%“

20t

Hi bR

10L

401 C
351
301

251
201
151

101 : ¢

IEHRALH fiRRAL
1 BRMAKE M LAEE MHEE SPAD EHLE

SPAD 1
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KA HHRLER

2024 4F

a1 s

2.2 AFEAMF TN EREYEER
FHEE 3 T, IEH ALY 98 1) Rk, | SR

EEE N 0.61 of B, AR R EL 26.54% ; (A AL BRA
bR TERTAE N 030 of Bk, ZE SRR 29.25%.,

£33 FRERLAETEREHENEESR

PR Qb3 TFIE I/ ME I KE BREE %  BEME(P<0.05)
Hb bt B / NN 0.61 0.17 1.15 26.54 a

(of ¥§) LN 0.30 0.07 0.50 29.25 b

R 7R fif o o / NN 0.23 0.07 0.84 57.37 b
(g/ ¥R) LN 0.28 0.04 0.90 55.58 a
— NN 0.48 0.13 1.81 56.45 b

LN 0.79 0.07 4.85 75.56 a
1NN FRIEH 24, LN 2R E AT,

R0k 0 e 1 958 It O I 1E 9 AU ol e
S IEHRULELG 98 Y BMELRBIICRLPASMEY ]

0.23 of Bk, A5 R B 57.37%; IR TR R R &

ROFRICH 028 o R RB S5 8%, ERAUL S W00
PR SETORE B IR TR I, ER AL S 0]

08 BRI AU I 0 048, SR RM K

56.45% ; {I AL FEAR 7 HOF 30 079, 725 7 R 8K 1or

75.56% . fRAALBE ML e 2 i T IEH A L 0 ‘ .
2.3 (RGBT BB 5k S H S Lol 2 0

EH AT 08 (7 BLabk (TR i) AR i L4 )
SPECEIIE R 29.11 g/kg, IREAEH R SR AT R4 - 127
HOPEIS 15.50 g, HIECERAULEL (4L 2 Lof .
TSR B H T, WA AaE ot
TRV B SR RN 42.86% TR RER I o6f
B R RO 19.84% (€ 2-A)., g o4l

IE# AT 98 (3 T B4 bk (T it ) Bl I it 02t
SHOTHIN 0.42 g/kg, ARALLIRABRBE M H0T- 0 .
WIMEH 0.47 gke, Wi 2557 KGe 238 3o I Rk S .

P4 BRB AP RS S R BOR 52.95% , (IRAUALHR 30F '
T I A bR R B0 53 20N 35.81% (18] 2-B). ~ a5k :

IR 08 HIFBMETRCFRADMERNH = | a
SEIEN 171 ghkg, 1EH RAEL T 7 RR AR A0 5 fé ' %
SN 1.57 ofke, i 2 5G4 (P 2-C). " L5r
2.4 MR RRGAD (2 ) ik = 10| : :

R AL I T NUE %) 98 (3 H A (5) o5l :

K- BIE R, 0 98 (i BRah Al (240 h 6 25, 3 . | |

o, BE PR Jiangse = B4 23 NUE H{H ik 3 8.14
(£ 4), Mz A IR R R

TR R AR AL
2 BEREKE. B ARESBHEXE
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RESGHLR

2024 4F

Fa1 FHs5H

x4 BESINER

eSSl RER A (FR)
1 8.14 R Jiangse B D 23
2 6.07 JFT 20000875 8 5 JHEF 745 JHCTT 17 JETT 3000 T 320 E- L 19
3 4.74 14-712.QK043 Relong . XDZM3908 . XDZM3937 . Jik 5 85 . JH H & FR
T4 5 R RT 8 5 T 9 5 R 12 KEF M EGE 2087 690
4 3.69 13-5171-3.13-5171-7 . Baiding . Chimu , CQK-02 , Duikang , Gacun , Kangbu . Kecun , Naisa . QK0402
(QK0408 .Puru .Sadengmu . Tajie . Wangxue . XDZM3885 . XDZM3892 . XDZM3893 . XDZM3910 .XDZM3911 .
XDZM3920 . XDZM3929 . Zhegui Fi# 6.7t 7 5 i 25
5 2.64 14-3492 .2013-715 ,CQK-05 ,Duoqing , Galanu . Jiangga . Kaga . Liucun , Puxia ,QK04077 ,QK04073 |
QK0412 ,QK0414 QK045 ,Qudui , Xiongmai , XDZM3834 , XDZM3858 . XDZM3881 . XDZM3943 .Fi 7 5.
BT AR OBTRR 2 % GEGE 135 T 22
6 1.70 6927 .04-2894-1,09-5024-13 , Lunzhuding , Pugui ,QK0417 .T15 , XialomgS  Xiangpu , Xixin ,XZDM3781 |

XDZM3787 . XDZM3855 . XDZM3856 . XDZM3867 .XDZM3871 ,XDZM3874 . XDZM3952 . XDZM3955 |

RE 13 B85

2.5 THRA R

H & 5 Al 1, Jiangse FI2E 5 B 2 N FEKREAT AR
K BRI B DLUCESCRI MR A R 8 > 1.0,
T A BHEAIR R AL BT AR Bl 2 AL AL
FRILIEH AR T RIL; 554 23 iy B
JE b b ER A R A RCE TR R EU > 1.0,

RUXAFEHEMRAAL BT, o F AR b B3
i Jo AN RO FUIE 6 R R B . RV 3 4
FORHMEAR ZUAL BT S0F SR AR B s i Rk, (H
FOARRHEAR I R R BT AL AR o X Ui ] IX L8
FAOREIE AR 2B WL AT BEAS ), 755 2 — 2D TRA
.

x5 MHEXERHTHMERRE

[R5
IS 1 e K b | iTES bk Bk bk P
SPAD i K B 5 1t fif 5 45t At B PR
BEAE- M 0.91 0.86 1.19 1.47 0.53 0.63 1.58 0.97 1.79
Jiangse 0.87 0.90 1.31 0.77 0.55 0.46 1.89 0.90 1.42
AR 1.00 0.80 1.01 0.89 0.66 0.35 1.13 0.93 2.19
HHf 23 0.93 1.20 0.98 1.26 0.85 0.24 0.36 0.36 3.97

3 itig

SRR RO R R e X B A K R R
F R B TEAT B 25 50, 5 T U e 48 o 2 T
T E R AR AT o AHY 3 ERRAIAR RS
EN i UL (7 Ry Ik U i S
—JNEOL T A bR AR A X B R B
FHURR, RN SRR AR FIRR 2R i 3
T i b SRR R R A MR AR . SR G e i E
RPN 3 A — B SE BN AT B A R A
fi PR R, 225 B PR SRR AR,

BOR IR . M43 SPAD {45 E RS bRoke i ik
PRI, R AR (NUE )R EE T E 4
RS T TR BT, AR ER HReR
() EAEAE bR . ARE LA R HRCR NS H 568, 18
RSB, i B RR Jiangse . B T 23 X
3 MRAELM T R FE R (R) . X 3 Mk
RA AR TAR A R B > 1.0(£ 5), R
3 AMAPRMEMRRSE T AR FHRCR S & vl I, DA
I FR 803 kg i b 2 T UG 20 T R B2 A T 2 AT 2K
OPISFAS
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Identification and Screening of Low Nitrogen Tolerance Characteristics of
Highland Barley at Seedling Stage

SHI Xueshuang?, HAN Jing', FAN Xiaotong', KONG Fanmei*, ZHANG Xiaocun*
(1. College of Resources and Environment, Shandong Agricultural University, Tai’an 271018, China; 2. Shigatse Agricultural and
Animal Husbandry Scientific Research and Extension Center, Shigatse 857000, China)

Abstract: To explore the low nitrogen tolerance traits of highland barley at seedling stage, 98 varieties (lines) were used as the materials, and 2
treatments of low nitrogen (0.1 mmol/L) and normal nitrogen (1.0 mmol/L) were set up. The variations of chlorophyll levels, fresh plant weight,
root length, and nutrient mass fraction at the seedling stage under both nitrogen conditions were analyzed. The results showed that compared with
the normal nitrogen treatment, the average root length of 98 barley samples under low nitrogen conditions increased from 25.04 cm to 29.51 cm.
The root-shoot ratio rose from 0.48 to 0.79, and the average fresh root weight increased from 0.23 g/plant to 0.28 g/plant. The average
aboveground length of single plant reduced from 34.18 cm to 28.64 cm. The average aboveground fresh weight reduced from 0.61 g/plant to 0.30
g/plant. The SPAD value decreased from 23.41 to 21.26, and the nitrogen mass fraction decreased from 29.11 g/kg to 15.50 g/kg. Notably, the
nitrogen efficiency of Heigingke, Jiangse, and Ximara 23 under low nitrogen conditions was 8.14, which was higher than that of other varieties
tested. Thus, they are high-efficiency varieties (lines) under low nitrogen conditions at the seedling stage.

Key Words: Highland barley; Low nitrogen; Seedling stage; Agronomic trait
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FREZE PR B B/ ZEmbhigi e 15 b i) ZUIE e A X

HARE AR B
(L A T BN 31130052 $VTAARMAY 2 BE, #iT S 310021)

TEE . IWFSTHLA BT B /N SRR | S LA R A= E B UG AR 2, 2022 SEAEHTTT AR /INE 7= (X F
MU E T 3 ANANLERE (0. 180,210 keg/hm?) 1 2 FIALRLETY (CH AALKEHRNZZRENL ) , X ae 1 S5-3E17 7 s AR OCR ZHeRIA
. H5REW L 7E N 180 ke/hm? 554 T AVE ZH AL EAEZRIE, it 1 SEEER BB = 2/KF, 3 51E 6.20.5.68 thm?
FEXF B N 0 kg/hm? (3.26 t/ hm?) 73051 85 2.94.2.42 vhm?, FHAR IR N 180 kg/hm?® B ARFHE LM 7 ¢ 3 B, #itE 1 S RfHe, 2

I EAY AR
KRB /NG R 155 UL R ZEVEAR 7 i
HESES:S512.1

N SR F B R R AOR T ROR B 2 KR
BEY, 2ERY 40% N T LLVINZE Ry B8, N2 42
BT ANE SR 2098 AR R0, T At
B B R RN A E AN SR 35 ek N AR
FEHTE 2R MY 17%H1 16%, /INAEHE 7= WA FEFR [
WEZEHAERERY, WA /N — B UK T
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AN R IR S PRI O 3 ARAERE A H
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Z T AESFMHMBHE 2R, — LA
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WA FEAANEY) SR (FF 8 G5 - W o 22
2021001). b FI T BET R FFRLA , PR,

M ERAREAS: B
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EE TN AR E (1997—), 5, WA 55 4, FENF/NEDL
PAFE . Email: ZBenChang@163.com,
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AT . AN 2022 SETFR WitE | S iE4E 3 AETEWT
VA8 EAHIET TR 3.6 J7 hm?, 2024 4E4081 T
B AR BT R A A RIS, 2022 AU
VLA AAR T /N2 DX Sl A ) £ %) 1 7 B v (DB 33/T
25212022 CKFE. /NFE . I3 DX el it S ) 2
K)o ZARESR /N bR i 3.0 ~ 4.5 tvhm?, JIE
BERFE AT Hy 255 ~ 270 ke/hm?, Hid AR
(N)150 kg/hm?, B B (P,05)45 ~52.5 ke/hm?., 44 IE
90 ~ 120 kg/hm?,  QNAREE HY H AR ™ 4k, 77 283 S35
SRR, FEREMBAL, HI, AT
BT R AR 1SRG TR R 1 S
T E A REAE R, DL 3R Ml ie 1 5 1 7K
-, BTN PR R AL RS

RERR A it 2R it P e 2 5 g /N 2 7 e A
i TR A SRR R 2%, Horp U B A KRS R
FO /N A K HAA AR AR, i 0 AU AR
PR N R AR e /N i . AU A
JE L FBUNZRRIE /N, S BED D FEECRI R 508
D R/ P, AR AN N A
K, B55 & ZMaE, e p s Rl R OTE B
PO . PUEE 1S E R, S EUNE T ; R
B, IR o et 2 S 3 R T R R M T K
15 Y S (S, AR B, 55 A /N2 8 I it R
I 7E 105 ~ 210 kg/hm? T E AT, G2 BENE & —Fhxf
SO R G A A TR T BT R R, SRR — b
Jit RS AR T il AL A P B A AR NS P 75 2K A R RAAIG
SFENAS . FHOCIFRE R, BRI — Uk Mt P AE 32
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Fa1 FHs5H

e AER A1) 2 A /D 2R 58 35 e Tt 2L A B R A
ROREO, HETER EVEY T, ZRIEER 24
FEKAE b AT BH A5 S5 R ABFIT 4 SR 2 B, FE S5 A
MR RRAE A KRS 58 8.77 vhm?, T i
FHH IR KRS Pl 8.42 thm?, ik |, 25
JE 5 H HUIEAR L KR i 25 . e/ B
KT RN RIS AR IR D

A GE LA LA B o o /N2 S Rl AR 1452k
WFFERT G, TR AN R I IS 8 R RN itk P 2 % 7 4
| SREHERF R, 5 EETE 1 5iE
HAMEALR, TR FEWE 1 SR E 1, U
PERAR T RIS

1 #M#EFEE

1.1 RS 0
AR R 55 /N Wi e 1 5 K56 2022—
2023 AETEWIVLAR /INAE F2 77 X 55 24T P 1) B el 1
I (121°17 E.30°40" N) HEAT , 056 F R 7E 24
ZEoK AR, LS K & (i 53 %1)22%, pH 1H 6.19,

AP E i (i & 2 8, T Il )35.3 gokg, & A
R 2.19 gkg, TR A S & 1.01 mekg, ST
T 31.46 me/kg, AL FE 17.48 mg/kg, 2022 4
11 J 15 HSCHI G REREfs A4 fid 1

PERIERA 2 Fh2EHY 5 MR B . R
A NE (NP0 K0 it it 43 B34 K 15% ), IR &R
(N B 5 =46% ) FIA B (K0 Jii 4340 =52% ) ;
GERRNL R et A B A BR A F A 7 I BB TR IR
BHN P05 K0 it 3500510 25% . 10% .14% ) .
1.2 BRI

IR A X, H R R 7l % N
180 kg/hm® FlI N 210 kg/hm* 2 ANEUEAK -, A it IR
YERXT AR (CK) , BARE B LR 1. H AU Rk
JIEFRER REAE SRy AR — vt it Y, 5N it P 2 33
Feh 7 2 35 BRRAEAE A FEAE— R o BN BN
DX IR S B/ N2 St ol DXl B , /N X TR
12.50 m*(2.00 m x 6.25 m), 173 0.25 m, &> /NX
26 17, BN 3 REE A HE AN 180 ke/hm?, FEAR
FIA 24 TTRR m? 247, F 2022 4F 11 J] 20 HHEF.

F1 FAELETKEHELES

FEAE /(kg/hm?) JBAE /(kg/hm?)
A2 kb3 \
RHE(N) A AR RHE(N)
N CK 0 90 118 0
HHRUIEAL(N180) T1 126 90 118 54
HHLEEHN210) T2 147 90 118 63
ZRAL(N180) T3 180 90 118 0
ZRAL(N210) T4 210 90 118 0
1.3 PRI Mt , el B A5 s A T R a6 ~ 7 d J5 L FIA)

FEAT R B A OB R BEAG RERE
TR AR B SRR SRR A S O
TP IEAARE AR PRI ), A e i
FIABOEESCLE S UL BRI 55 12 FES 13 47
AT s /NAE A RE L B A Y 10 4>
PAARVEA TR R R R B I R 5 B N X 4
TRUYCER , AR Bt o /N R 7 o 5 AR =
A RUREEL / Foe i B ZEEL x 100%
1.4 HEER

ANFE 2 1T S AR 1R,
TR IR T o4 e B 130 B A5 X6 7K, B 25 B 1 R L
-2 8 AR /N S eI (5% 46 ) FA 22 81 + 1 ms

BRI
1.5 HdEabr

{85 ] SPSS 27.0 1 Excel 2021 %o B 5
EA T 7 243 BT AR S 2T

2 HBRE55H

2.1 AFEAEEXTHAE | SARKEE MW

FH % 2 AT LA A [ A 3EUGT JE A 1 B 3
SR, A [m] A 38 ] AR B 1 AR IR AE 24.0 T7 ~
247 JIkE Mm?, T BAERAE 59.4% ~ 68.3% , 25 AL HE[H]
2 SERITCG RS I i A SRR AR i 43 53]

- 50 -



RESGHLR

2024 4F

Fa1 FHs5H

1E39.9 7 ~ 51.7 Jikk m? F1 23.7 J7 ~35.3 Ji4> /h?,
A BEAS it 28 ( CKO 118 i e v A BRI, 43
Bk 39.9 Jikk /hm? 1 23.7 54> /hm?,  HoAt 40 F[A]
I 1 1A RO E e g2 . Rt A
N 180 kg/hm? (T, ) 14 LR E5 A s ot 12 7 A5 A #E rp
B, Ak F) T 47.43 4SF1 50.00 g, CK Ab 3
LR T T /b (H R 25 HLA A 0 22 = T
Guit2E i (BR Ty A1), TR -5 A A 3R] 7 22
SHEGE L ARG AR AR E 2R,
HAZZEBAE N 210 ke/hm?(T,) AR K, 58 T

10.37 em, CK PR 40, HAT 8.37 em. H #ILit
JIE N 210 kg/hm? (T,) b i ey , 1551 82.83 em, CK
S FRRR AR, BT 79.00 em, i 25 S H24 5
X (P<0.05); HAthAb B P =5 7E 80.33 ~ 81.33 cm,
Y5 CK AbBRAR b 22 3 0824 . AR IRIAb# A A=
HFZER A X (P<0.05), Hdp T, 4bHi Y
EEMERK A 206.67 d, o CK 40 B e Ak 75 40
(200.33 d)1K 6.34 do BAGUEE , AR K T
7T AR T T RE M K, X JR A 1 T B A 5 T
BN,

xR2 AEAEITHTE 1 SREERBIIE

e FEATHT / R/ AREE B BRRE TRIE S HRer/ EREW SR/
(FkE mm?)  (Jitk hm?)  (F34> /hm?) em Chi /T g em d %
CK 24.1 a 399h 237b 837 ¢ 38.53 b 40.50 d 79.00 b 200.33 d 594 a
T, 24.2 a 51.6a 353a 9.83 ab 4743 a 50.00 a 80.50 ab 202.33 ¢ 683 a
T, 24.1 a 51.7a 31.5a 9.43 b 4243 b 49.00 ab 82.83 a 206.67 a 60.8 a
T 24.0 a 50.2 a 339a 9.73 ab 41.77 b 4550 ¢ 80.33 ab 201.00 d 67.7 a
T, 24.7 a 51.0a 322a 10.37 a 42.00 b 47.50 be 81.33ab  205.67 b 629 a

T RSPV G AR NG FREROR AR B E] 22 A G i i L (P< 0.05)

2.2 ARALFEXTHAE 157 E i m

ML 1 AT LA HY 45 A B ] S 25 7 AT AR (B 2
PS5 ABIRN 3.26 ~ 6.20 t/hm?, HiAp T1 PR~ 5
e, B8 T 6.20 thm?, LTI CK 34723 1 £ 3L
Wk Ty M T, AbBR, =840k 5.68.5.50 t/hm?, {H
Wi 225 TG X

7 —
I b
I
6 be
I I c
I
—~ 5 B
k=
o
= | g
2.3k
)
2L
1L
0
CK T, T, T, T,
Qb

ANFRNG PR R AR 22 A A R L (P< 0.05)
E1 AELEIE | SFELER

2.3 Witk 1 SRR ST

A AT T LU (36 3) , AN R 2
[B) 5 4 25 BhOAR B A O R 3R 13 X, BB
36.11%,3X 13 XPPRR R IEAR KR, P 5w
B A SRR R R ORI TR R
RAET W RIEACKER, Hrh 530
B A R T BEKE, STRFRRXE T
W Ko FIE AT UL, TR A SRR R 2
FUSFERAEWE 1 5= U A4 T EEAE

3 Whit54iR

INFZ PR R A2 R AS B st AR MR B R e A 3R
ZEEE, SRR IR RS SR 2R R R Y
me] , L e R R R /N2 7 B R B R DB PR R,
WFoEHIA, R 113 Fl%Z 15 7E 157.5.180.0 kg/hm?
RUESRMET P idiemy , dn B S 3R 22 18 FIigZ2 34
TE 225 kg/hm® FAESAF T 7 B fie ey s K ZZ 9023 FIER
Az 50 7 300 kg/hm? SUIE ST 7= 5 doe ™5 55 757 /7
P2 580 TEML AR 180 kg/hm?® HEHE ol
7 ¢ 3EF, SR B RS R AR P R
R iz A,
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®3 W1 SHEBZRZUEREFEENEXRY

bR e ARGEEL P 8IS HORIEL  TROTE SRR C-E:Y
SRy
S 0.238
AR 0.486° 0.600"
B 0.146 0.333 -0.083
(SN 0.232 0.271 0.425° 0243
TR 0.471" 0.337 0.394°  0.231 0.312
TR E 0.598* 0.402° 0.383 0.343 0.338 0.564™
BAEA 0.410° 0.333 0.733"  -0.333 0.271 0.298 0.265
HH 0.111 0.455" 0.192 0.542" 0.329 0.317 0.479° -0.030

T % ek A RIFRTE 0.05.0.01 K R EHE,

AHREET 3 FAZREKFE(N 0 kg/hm?,
N 180 kg/hm? #l N 210 ke/hm?) , 25 38, 555/ N4
AP AE 1 SAER FUEAE N 180 ke/hm? HALIB HE K
70 3 WIS N R, RIS E M AL .
FEEMEGERM, ARIRIGAE 7 25 i /N B,
S8 ot 2 P S R /N R TR R SN Y
(I ER A8 B0 I 3 IE AR OGO R AR 5, Bk ) kA=
RIS, S ah it A S N i R ZER A
LU IE RN AR B, R 5 51 & R R
FIRERIG G 2R FY, AP REE RSN, B
il N 210 kg/hm? KR, Wide 1500 P20k i
o, EEXT B UK = 3G N 3.83 em , FEVEIR IS 1, 350
/N BLER IS s T E W 1504 A
K, FX BNt & B K 6.34 d, B ST F I
PR AR B0 o 2% 1 T At A P S 6 ] g
TEUN 210 kg/hm? 7K T Wi 1577 @l ) 5
9

/INFZE SRt PG R AE, BT Re ke LB Hr 42
HEAE, W R AT R B, T B g AT A
B AR T A PR H R TN A A
JE AR T IRAS b, 5 B B SR, R 2RO 7
a3 SR /INAZ PR ARG AE A R | iR R
JE ) /N Az T o o B S AT T i UGS , PT R it 2
FENE/INZE 7= B I T U A /N2 7= ek ) T2 S A
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Suitable Nitrogen Fertilization Mode of Wheat Cultivar Zhehua No.1 Under
Rice Stubble and Wheat Planting Mode

ZHANG Benchang®?, ZHU Jinghuan? FAN Min? HUA Wei?
(1. Zhejiang A&F University, Hangzhou 311300, China; 2. Zhejiang Academy of Agricultural Sciences, Hangzhou 310021, China)

Abstract: In order to study the suitable nitrogen fertilizer application mode of the newly approved wheat variety Zhehua No.1 in Zhejiang
Province under the rice stubble and wheat planting mode in Zhejiang Province, three nitrogen fertilizer gradients (0, 180 and 210 kg/hm?) and two
fertilizer types (conventional fertilizer and slow-release fertilizer) were set up in Pinghu, Jiaxing City, the main wheat producing area of Zhejiang
Province, in 2022 to investigate the yield and related agronomic traits of Zhehua No.1, so as to explore the suitable fertilization mode of Zhehua
No.1. The results showed that under the condition of N 180 kg/hm?, both conventional fertilizer and slow-release fertilizer, Zhehua No.1 can
achieve relatively high yield levels of 6.20 thm? and 5.68 t/hm?, respectively, which were 2.94 thm? and 2.42 t/hm? higher than the control under
N 0 kg/hm? (3.26 thm?), respectively. Among them, under the fertilization mode of conventional fertilizer at N 180 kg/hm? with the base
topdressing ratio of 7 : 3, Zhehua No.1 achieved the highest yield, indicating this is a suitable fertilization mode.

Key Words: Wheat; Zhehua No.1; Nitrogen fertilizer; Agronomic trait; Yield
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Wi e HER N M LK R A AR
HUBHR HE SR 55 0

R EL A BRI 2 R 2 ik !
(1 VTR X A BLERF ST B, VIA B 22601252, LI HUT R / A IR TR Eh it A A5 0 B 5 T e A TR R R
BFr L, TR BEAL 210007)

B B EE RENE X RER K REZEFTEAS R PUEMRAR A= B2, S U RE 15 (VI FIEHE 5055(V2)h
IRIGATRE, B E 12 FlAb B, BT KA (CK) A J6 HA Z5-AREAE (T1) REEEAE AR (T2) | 8 TG M B AR RERAE (T3) iR M ik
HE(T4) B HIREAE (TS ) , BERMRENE I B 2 NIt : Wit 2 U<, T4 BE AR T At LS 5 Wit 3 Uk, Wi 2 YR RI, 56 3 IR FiE
BIEIMIERE . 25 R0« 1) BTt REE BE R KRR e A TR0 BE , 3 e 19 1AM Y ZEREIELRE R ), E MR A 25 A Bl iR AE T
V1 W%t T4 F0 TS Foffr Sk, BURTE AR, T V2 Wit T3 A1 T5 S RPiElRGe Jiiss, B 2 AR B Bt 3 v H 2 Rk
RlF. 2 AR A B R TR R e S HA R &, 55 CK AREL, V1 85 2 YR 3 9k T1, KR r= i iE 2518 3.02% .5.13%,
T2 PRI IRE 4 9K 5.05% | 7.58% T3 =5 IR 4 51 2.03% .2.26% , T4 P EE G IR /351K 6.20% . 8.44% ,T5 7= B3R 43 5K
4.88% .9.47%; V2 Wit 2 YRA1 3 YR T1, KFEFRI8IR 9N 8.57% .9.46% , T2 -8R/ 9 3.48% .3.62%, T3 FrEI4 IR/ 51 N
6.08% ., 8.28%,T4 ;" HtH4IE 437 4.02% .5.12% , TS 7345350 2.97% . 3.18%. 77 5 H5 Il 32 A ARAR SR B L R
A TSR R WG 3 YR LE 2 YR IR IR R R, R AR SO R AR & T TR SR ZS SR . 3 )M AT REAIR T
IKREREK IR TR B A s, V1 IS 2 YRR 3 YK T4 (B =ty , T V2 B T1 f5ees, FLIBG 3 YOUR:
T 2 0, 2 AR SRS B /MR THB IC G227 . 4) R AT Xk KRS — AR PR Al DR AR ) B A 22
Sk FERIE R T B AT AR SR, VI BT TS SR AT, V2 B T2 AERUE R . 45 L, ANRIREAEXTAS R fhFhk FE s

PEHRCRAFAEZE S i TS X T —F T HUEMRRE I BCR I IRy, Rl V1 25087 0 V2 Bt T1 388 R b

SRR WA KAR s WU AEAL ; J) AR PefER s r ik
HRESES:S511;8-3

OB, KT Y ETIRE T I A AR
H g s/ Ak ™ A 2 AR GUNE e R A
JAE AR RS TR IR PRI FR IV HERE R TR o 4[]
T SR 110 245, T R A S A T
T, DRI, B AR et o R bt e A0 Sy e o it
FHFFRFA, XTI L 4 B R,
A SEELAR R A5 B, IKAH( Oryza sativa L. ) /&R E 3
SR EAEY Z— PR KHRT T LA R0 B AR FHER
OO, VTR HTTEERERR T IR o A A A
AL, LI 2 A BRI LR SR B SRR R
Z i KPR A IR R, Sl 4l i AR, s T

SMERAREAS: A

Wk H 39 :2024-07-23 ;42 51 H 1 : 2024-09-30,,

FELTH VL I8 W UL b X Rk B 2 BF 5 BT T OAE B 4 AR 4
[YJ(2023)007],

PEHZ R % C (1996—) , B Wi F9T 5220 B3, BIFST O 1) Arivfevie
FHEEIEIF LA Email: 314052763@qq.com,

XEHE:1673-6486-20240069

Yy RR BRI S BOK Rl ™59, A I B A SR
- IFEER Y T P ECTE 1.1 ~ 2.2 o/kg IEXF KR 1Y
AR T 2.2 o/kg 23 W W™, B BT
TR, TR BAE 2.0 ~ 4.0 g/kg B KRG ™
I, QTG LA MERR A 2RI A 3 B 7K A
W NG, 52 B 225 T ST R 5,
RETCR SN A 4 o0k UR TR i 81,
AR ETE e P HER S 2, BRER S oA Rl
Y EERCR A, BREERRTE S A BA R, B
SN AR B R0 BT, KRS S SRS Y ek
YEDD , it A P B8 005 42 TRk /KRG 2 0 AN A5
RBEJT, A B TR RE VR 25 2R AR T, i mT
P KR o BRI i S A i R & R, & 28
it Ak Xt TR TR AR AR B B SCE R, i AR &
LA R il Ak 24202200 St I TRt e O O S A
Ao BRI B LUK FREERE 15 FRRE 5055
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20244 41k s

PEUPRE, PRI 5 i G DR AR A 1 B T A
FBEEA R It R, BRIEE AT IR e TR K A
R 2R PUEVR RE A7 R N AR i
DRZR BRI, LA A T R 7R o ™ o 3R s i
RIS AR S

1 #MR5FE

1.1 A

BRI A VT A0 e 3 T A0 AR B A AR R R
T 25 M ARk 27 LI A 9 i ——— i L B DX ik
RN (121°107 117E . 32°29" 52" N), S 2k
TR PP KU, 4R PSR 15.3 °C,
TCREIA 227 d, FEKH 1 048 mm, 2=, T 7K A
SFE BRIk RN AR 70% ~ 85% , 2 ZEFEY T
IKAHXTAL D LI T b 1, TR S iy
4, BT Nar fl CI- o8 3, L Ca® Mg™ K,
HCO;™.CO Fl SO HMfli o KA 42 B IHE I RUaL
KFNRAK, oo (aag, TR EHHR
0.738 ~ 1.237 g/kg, T IEER /AR FAIEL, & 23l
FIA 1.21 ~ 2.39 o/kgo B HIE 5 AEFIAF T ERK A,
Fofo A iy 4 3 LA R AL BT AN T - pH {H 8.31, ¥ 4
B 2.39 o/kg, A UK & w 2.72 o/ke, A HLE & &
4.68 o/kg, R 0.42 glkg, BB 10.52 g/kg,
C/N h 25.22, Bl fift 05 12 30.24 mg/kg, 75 300 & 1
16.62 mg/kg , A & & 137.10 me/kg.

PR ERE 15 (VL9582 o R i
BeFi A A AT R, & Mt /K A b ) ARG RE 5055
TLINE LB B AR B VYR 5T B & A, & 2 e
KRS b A ), BEAE gV HA 288 0 (B2 DG 199 oK
JeARNBHE A BR A w7 ) BEBEAEAE (Ll AR pl oA G
HEYFARGBRA R ) | mih s T S AR
(3 E R ERHE B PR R AR A ™) . ARSI
kB ARFIEIC A PR R AE ™ ) F B HIREE
12 Rt

BRIR R S, S OB 15 (V) Rl
B 5055 (V2)PEARIe bR I B 12 FhARER, B K
ARER(CK) A YR HA 25 A RERE(TL) BEEEAEAE(T2) |
M T A A REAE (T3) RUARREEE AR (T4) L H
il BE B (TS) , A A Ak AR B 2 Wi A X . it
2 R, B4 BE A AT Hih A 0Tt A 5 W5t 3 vk, B
Ty BEM] BT AR RN A o T A i A
5 MR S HERE T, X B [ s S0 I s 5 o

Ko FALFRAAL AR FH 58 A ], SRR R GBS 2R
ZANN P,Os Fl K0 [ R 27 0 5 ¢ 8, RAA
i & B =70 mg/kg, B4 = L T A4 FRA R A
7)), AR R 600 kg/hm?, FAEIE Z IR 0 BEAE |
HERERE R 11 1L, BREAIRER 150 kg/hm?,
FEAE — PR 4 B, FEAE A B AE ] 4 i A0 R
2 MBI (R 1) BB E 4 MER,
BEALIX ZHHES , 23t 96 A~/INX, NX TR 50 m?,
AINK Z (B B G E AT, B B TR R 30 em. fiE
WK R T 2023 42 6 J1 6 HiE4,6 1 28 AR,
10 A 28—29 HUWHK, HIEEHUAGERL, #RFE 15 em, 47
5 30 em, B0 4 RREET, SR S R B SR HAh A R
5 it i FE 224 KRG e e R AU
1.3 WEmH S5k
1.3.1  KAEZEFPRA 2R A AR AH S R
FE o TEKFEFFREIN 30 d BURE , B/ N BERE 15 70K
PR AT JOE R AR AR, B G RRACER M
FZE I 15 S EEN L AEA TN E 2
FRE A RHIE S ABURAH TR R o B Z5FT AT A BT Wy
Ba a0 2om vl |51 DL St ST o A W (RS VA S T S
15 B (1) ARy ) Sk 55 2 5 8] (12) FEf 3 15 (Al
(13), 43 SN0 5 A ey B 28 o o 5 (R B Yo Tl
JE ZEREELRE YT EBTHT R, AR (]
PR B B R BRSO FEUYY () T o o 45 i g
FMEI R 2, Ho 25 i 0 %E = R R R
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KESHHKF 20244 A1 E HBSH
1 RWEiET
by - TRT AT e FE =X RE R} 2 A FEFARIEIR

T BE 800~1 000 15,2 YK :
SrEE + PO W, T 11.5 mL/667 m?

T1-1

R FA B A E(Si0,) p=200 ¢/L,
AW (N+P,0s+K,0) p=200 g/L.,

Tl DR HA FACE B2 ) p=30 g/L
) ‘ SR ) p= ’
T B 800~1 000 15,3 ¥ AL %%#;éw& 200 g1
b p= s
T1-2 SYBE + IR WAEEE 31 11.5 mL/667 m?; R N .
R PCTRIUEHE T 1.5 ml /667 m WEES + EHR (LR ) p=65 g/L
HEH I 17.0 mL/667 m?
— T FE 800~1 500 5,2 YK : 43BE + ST ALt ,
it 8.5 mL/667 m?
T2 e p(8i0,) =210 g/L.
—_— FikE 800~1 500 £i%5,3 YK : H0BE + P15 M,
it 8.5 mI/667 m?; HEHEHA 13.0 mI/667 m?
31 FikE 1000 fi5,2 K41 BE + R ImEE, —
) 11 15.0 mL/667 m? i
- PG p(Si)=100 g/L, p(Na) <90 g/L,
- =i 5 R
_ . y BT AWK pOKAREEY) <10 o/L.
T3 Tk 1000 75,3 K 43 BE + ST HImiE I
- ER
11 15.0 mL/667 m?; FEHHA 22.5 mL/667 m?
T4t TR RE 300 15,2 WK 43 BE + PTG
i1 33.5 mL/667 m? Po— ( )
o IR p=100 g/L, p(Zn+B) =20 ¢/L,
T4 WA R p= g P &
. e p(Si+Ca+Fe+K) =38%
T4 FRRE 300 15,3 WK 43 BE + PTG
it 33.5 mL/667 m?; #E3% ] 50.0 mL/667 m?
5.1 FikE 1.000~1 500 15,2 YK : 43 BE + 3577 0I5
Wi, 31 20.0 mL/667 m?
T5 EkinlbEa
~ o n p(Si) =120 ¢/L, p(K;0) =120 g/L
5. FikE 1.000~1 500 15,3 WK : 43 BE + 3577 0I5

i, 7 20.0 mI/667 m?s I 30.0 m1 /667 m?

CK CK-1.CK-2 W S5 i 7K

4k

2 HBREHH

2.1 AR AT MEG KREZEFTE A HR AR R

FH % 2 AL, SR T RE AL R A KRB AR 5, T
PEBE 15 T1-2.T4-2 fl CK-2 BE 75 T T2-2; il
5055 T4-1 B &5 T CK-1,T2-2 F1 T4-2 & CK-2
SPHBER T 9.86%F1 12.22% ., HEHRI ) FE R 7K
FER TGN, BAE 5055 11 3518] T3-1 % CK-1

BT 47.92%(P<0.05) . FHEH [HRLEE Bl A KA
WRATRR AR, WETERE 15 11 F578) T4-1 %% CK-1
HRKT 10.64%(P<0.05), FE3H7 0] 25 8E L G %
IRAFR T UK BEAR B 15 13 45 [8] T1-1 %
T T2-1 M1 T3-1,3 A5 (8] T2-2 F1 T4-2 ¥ &g 2%
BT T3-2 F1 CK-2; BBl 5055 11 1508 T1-1 &5
F T3-1,12 7 [6] TS-1 & & & F T3-1,3 45 i
T1-2 #3# mF T5-2.
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RESGHLR

20244 41k s

R 2 AEREAEAME X MERKTENR S (EARTY B4 B | 75 B 4E 0 2 B2 B A O S

R WA fem T APHLE /mm ZEREJELRE /mm
b e PR fem
11 12 13 11 12 13 11 12 13
Tl-1 96.4+20a 57+12a 11.8+06a 151+03a 589+0.13ab 581+0.06a 552+0.15a 1.03+0.04a 0.90+0.04ab 0.86+0.05a
T2-1 925+24a 75+1.0a 13.1x1.0a 166+0.8a 561+032ab 587+0.33a 531+024a 1.00+£0.08a 0.84+0.03b 0.76+0.06b
T3-1 944+46a 62+07a 113+08a 163+x14a 553+0.09b 579+0.04a 5.19+0.05a 0.88+0.04b 0.81+0.04b 0.69+0.01b
T4-1 942+19a 70x07a 11.5+x04a 159+06a 6.03+x0.09a 6.09+040a 557+034a 1.04+£0.03a 097+0.03a 0.84+0.03ab
T5-1 95.6+45a 72=x15a 123x15a 17.0+x25a 586+0.19ab 5.88+0.02a 5.23+0.09a 0.97+0.03ab 0.92+0.03ab 0.81+0.04 ab
FERERE CK-1 96.6+35a 69x14a 11.8+07a 172+18a 545+030b 5.62+036a 525+044a 088+0.04b 0.89+0.06ab 0.77 +0.04 ab
1= TI-2 97.7+15a 63x1.0a 11.1+x05a 140+x04a 570x0.04a 572+0.06b 527+025b 1.02+0.02a 0.89+0.03ab 0.85=+0.02 ab
T2-2 91.0+1.7b 6.0x03a 11.8+x03a 165+05a 624+034a 626+0.30a 5.68+0.10a 1.02+0.06a 0.94+0.04a 0.86+0.05a
T3-2 945+33ab 84+09a 124+12a 17.0+22a 563+0.19a 584+0.35ab 5.10+0.19b 090+0.04b 0.85+0.06b 0.77+0.07b
T4-2 97.0+23a 64=x1.la 11.0+x12a 155+1.0a 595+0.50a 595+0.18ab 557+0.14ab 1.03+0.0la 094+0.02a 0.87+0.02a
T5-2 953+23ab 63+20a 103x14a 160x25a 598+0.17a 599+0.04ab 546+0.17ab 0.93+0.03b 0.93+0.03a 0.79+0.02 ab
CK-2 96.2+09a 72+08a 11.8+07a 160+0.8a 580+0.31a 6.01+0.26ab 535+0.14ab 090+0.03b 0.86+0.01b 0.75+0.04b
TI-1 77.1+25b 54+08ab 125+08a 185+0.5ab 483+034a 4.18+0.19ab 342+0.17b 0.99+0.09a 0.77+0.06ab 0.67+£0.04 a
T2-1 788 +2.7abh 5.1+0b 11.5+£0.7a 179+09b 451+0.16ab 4.07+0.35b 3.76+0.01 ab 0.93+0.05ab 0.74+0.08ab 0.62+0.04 a
T3-1 73.6+0.6bc 7.1+05a 122+0.6a 168+0.5hbc 435+0.06b 4.00+£0.15b 3.32+0.11b 0.87+0.04b 0.69+0.04b 0.62+0.06a
T4-1 822+1.8a 58=+1.0ab 120+03a 19.6+x09a 4.65+022ab 449+0.09a 392+0.16a 0.96+0.03ab 0.71£0.05ab 0.62+0.06 a
T5-1 72.6+2.1c¢ 59x13ab 11.9+06a 16.1+0.8c 4.68+0.11ab 4.08+0.08ab 3.46+0.07b 0.90+0.01ab 0.81+0.05a 0.66+0.01a
il CK-1 74.6+05bc 48+04b 125+04a 172+04bc 471+0.04ab 4.16+0.12ab 3.53+£0.04b 1.00£0.02a 0.76+0.03ab 0.71£0.04 a
3055 T1-2 785+08ab 52+12b 123+08a 172+09a 5.02+0.11a 442+0.20ab 3.78+0.10a 1.02+0.03a 0.83+0.03a 0.73+0.05a
T2-2 79.1+04a 72+03ab 126+06a 186+x04a 471+032a 4.19+0.20ab 3.58+0.20a 0.92+0ab 0.70£0.05b 0.57+0.04b
T3-2 734+2.1b 49+02b 124+09a 172+1.6a 488+0.04a 4.15+0.16b 3.68+0.08a 0.99+0.06ab 0.78+0.03ab 0.60+0hb
T4-2 80.8+3.1a 7.6x03a 13.1+x06a 182+0.8a 5.04+0.02a 4.60+0.01a 3.81+0.09a 0.93+0.07ab 0.74+0.06ab 0.67+0.03 ab
T5-2 745+19b 59+0.7b 129x16a 173+x1.0a 477+030a 429+0.29ab 3.60+0.23a 0.81+0.07b 0.71£0.07b 0.58+0.05b
CK-2 72.0+2.0b 50+08b 11.5+0a 174+0.8a 505+0.24a 438+022ab 3.55+0.15a 092+0.03b 0.79+0.04ab 0.64+0.02b

T [R5 AN RN P B3R R — dh R A RIS SO 18] A R S AR B R 22 57 AT G248 (P < 0.05). £ 3,

FSFRTELIM,

P& 3 AT, 7 AT o B A KRS 4R T Rk
i, RS 15 13 A5 A T4-2 B E T T3-2 M
T5-2; REkE 5055 11 ifh) T4-2 25T T2-2 4h
A Rb 3R, 13 58] T4-1 %5 T T3-1 Fl CK-1,
B AR R 8] 5 o B KRR T AR BRARR ,
Bt 15 11 5[] T1-1 B35 T T2-1, A48 CK-1 3

KT 26.07%,T1-2.T2-2 Fl T4-2 B # 5T T3-2;
12 58] T1-1 F1 T4-1 B & & T T2-1,T4-2 B E &
F T3-2, H, CK-2 /& 18.54% ;13 5[a] T4-2 H CK-2
KT 23.94%, H 2R BA G # 5 L ikl 5055
1179508 T3-1 B EMCTRE T1-1 ST AL B, T1-2
WE T T2-2.T4-2 Al TS-2;13 Fi[a] T3-2 &&=
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RESGHLR

2024 4 541 %

5

F T2-2, X FEARF [ T B 5, W ERE 1
5115 [E] T3-1 B & = T T2-1.T4-1 F1 T5-1, H
Fb CK-1 5 5.46%; MK 5055 13 F5[a] T3-2 Al TS-2
WEET T4-2, & CK-2 2395 14.71%
15.97%.

FH 2 4 R, 2 /KA AR 3 A5 18] IR 4
BOS PR IR R T R B R IR AR OGS 2R R R
[l 51 R s KA i - o1 1 = N K VA L 2 v

B R 2 R A SO R, Hoh S5k S A A DG %
HRIR B EAKT- . MR 1 S W 2 YT A2 1
7 PR 8 RN B AT [B) A 12 R 13 AR K
JE Y ) B DL R I 3 vk 11 A I3 AR Y AR
12 FA) AN AT [ o o 347 A 8 3 /K- 5 A
5055 Wit 2 U< 11 A 12 A A0 B 12 A By K
1A TR DA I 3 Uk 12 471 TR A S
WEMIEKR,

&3 AEEEAEAMIE X REMRKTE TS 8 T B8 ALK B AN B AL KRS B TR E R

E T /g

BT ] T /(mg/em)

A AR ] 5 i /(mg/em?)

11 12 13 11

12 13 11 12 13

T1-1 0.164£0.022a 0.251+0.030a 0.294+£0.009 a 29.79+233a 2128+1.53a 19.57+0.49a 190.43 +£23.08 ab 154.44 + 14.21 a 156.91 £10.21 a

T2-1 0.167 £0.007 a 0.235+0.010a 0.280£0.026 a 22.48+2.70b 1796 +124b 17.00+2.35a 15553 £838b 136.50+3.63a 155.33+6.03a

T3-1 0.152+0.008 a 0.225+0.009 a 0.280 +0.020a 25.02 + 1.78 ab 20.18 £ 1.67 ab 17.77+1.93 a 194.58 +7.02a 159.86+8.50a 181.24+21.77a

T4-1 0.178 £0.011a 0.238 £0.003 a 0.312+0.004a 25.84 £2.24 ab 20.78 £ 0.56a 19.75+0.65a 159.50+7.64b 136.95+9.94a 160.98+13.05a

T5-1 0.168 £0.020 a 0.232+0.021 a 0.292+0.017 a 23.88 £2.76 ab 18.90 £ 1.49 ab 1742+ 1.53 a 160.48 +14.99b 133.94+13.22a 156.44+12.71 a

e CK=10.155+0.009 a 0.227 +0.018 a 0.301 +0.046 a 23.63 +4.37 b
HEHERE

19.33+£0.74 ab 17.45+£0.89 a

184.51 + 15.71 ab 148.57 + 18.96 a 164.46 +23.04 a

=

17

T2-2 0.177£0.013 a 0.260 + 0.021 a 0.323 +0.027 ab 30.26 +3.36 a 22.24 + 1.76 ab 19.78 + 1.94 ab 184.04 + 16.14 a

T3-2 0.189+0.024a 0.241 £0.028 a 0.288 +0.010b 22.44+2.03b 19.63+2.50hb

T4-2 0.207 +0.035a 0.276 £0.058 a 0.365+0.058 a 32.17+0.45a 24.87+2.28a

T5-2 0.163 +0.027 a 0.213+0.025a 0.277 £0.042b 27.48 £4.77 ab 20.73 £ 0.56 ab 17.64 +0.31 b 185.00 £25.46a 140.90+1.13 a

CK-2 0.182+£0.020 a 0.247 + 0.022 a 0.295 + 0.008 ab 25.46 + 3.55 ab 20.98 £ 2.80 ab 18.63 +1.60b 183.40 +18.92 a

T1-2 0.188 £0.020 a 0.252+0.026 a 0.302 +0.014 ab 30.00 +3.23 a 22.66 + 1.44 ab 21.54 + 1.33 ab201.30 + 15.34 a

167.99 +£10.87 a 183.43 £6.63 a

142.99 +15.47 a 153.93 +18.06 a

1731 £2.61b 169.06 +16.66 a 146.77 £ 11.62 a 166.35 +21.73 a

23.09+2.60a 199.23 +18.45a 166.86+17.77a 172.02+19.34a

153.82+5.79 a

152.08 £16.34a 171.32+1.47 a

T1-1 0.094£0.012a 0.160+0.008 a 0.181 £0.013 ab 17.59 + 1.41 ab 12.85£0.75 a

T2-

0.095+0.008 a 0.152+0.025a 0.184 +0.025 ab 18.73 £ 1.76 a

T3-1 0.109 £0.004 a 0.147 +0.006 a 0.155+0.005b 15.38+0.55b

T4-1 0.105+0.017a 0.152+0.005a 0.193 £0.010a 18.22+0.27a 12.67+0.23 a

T5-

—_

L2

13.12+ 1.65 a

12.12 +0.08 a

0.109 £0.018 a 0.151 +0.012a 0.163+0.012 ab 18.92+1.53a 12.94+0.64 a

CK-1 0.092+0.013a 0.154+0.019a 0.156+0.022b 19.37+1.20a 1241+13la

9.71£0.49a 152.10+18.69a 15826 +11.20a 168.47 +7.16 a

10.32+£1.53a 187.16£29.45a 176.20+31.79 a 169.52 + 30.61 a

9.22+0.21a 163.48+9.05a 171.70+15.37a 177.95+9.71 a
9.82+£0.10a 168.04 +15.62a 152.10+13.32a 155.95+16.39 a
1023 +£0.36a 177.98+893a 157.88+11.38a 178.18+2.09 a

9.06+1.12a 169.45+15.17a 152.43 +14.35a 146.37 £ 10.84 a

5055

T1-2 0.106 £0.012b 0.164 +£0.007 a 0.176 £0.025a 22.78 £2.93a 13.68+1.05a

T2-2 0.115+0.011 ab0.144 £ 0.012a 0.164+0.023a 16.05+2.11 b

T3-2 0.099 £0.007b 0.156 +0.014 a 0.182+£0.004a 20.11+0.89 ab 12.74 £ 0.49 a

T4-2 0.128 £0.011a 0.159+0.013a 0.171 £0.017a 18.50+0.35b

11.56 +1.48 a

1240+ 142 a

10.27 £0.98 ab 175.47 +30.28 a 148.33 £20.66 a 150.15 +24.11 ab

877+1.01b 147.33+7.22a 150.84+9.34a 162.34+9.25ab

10.66 £0.87 a 169.20 £ 13.55a 154.74+883 a 184.28 +14.98a

9.50 +1.08 ab 152.00 + 12.30 a 140.88 +19.14 a 143.25+20.50 b

CK-2

0.097 £0.003b 0.147 +0.013 a

0.094 £0.012b 0.147 £ 0.005 a

0.172 £0.020 a

0.163 £ 0.007 a

16.74 +1.82b 11.77+2.19a

19.19 +£1.00 ab 12.86 +0.54 a

9.95+0.68 ab166.02 +7.14 a

9.39£0.18 ab162.67 + 11.05 a

14734 £10.85 a

145.65+9.41 a

186.30 £19.10 a

160.65 + 4.83 ab
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PN AT T 20244 a1 S
x4 AREBEHEESEROEXRE
B Wit 2 YK Wit 3 Ik
A =ty
11 2 13 11 2 13
e 0.599" 0.555° 0.687" 0.624™ 0.492° 0.608"
) 0.630" 0.598™ 0.497° 0.676" 0.320 0.711"
A ] HLEE 0.469" 0.175 0.167 0.118 0.225 0.061
B 15 ZEREIERY -0.473" -0.311 -0.034 -0.489" -0.573° -0.280
A TR 0.024 -0.250 -0.166 -0.108 0.065 -0.114
AR ETRET R -0.552" -0.675" -0.779" -0.477" -0.450° -0.352
AR RIT i -0.623" -0.784" -0.555" -0.525" -0.716" -0.458
M 0.464" 0.560 0.495 0.541 0.537 0.606™
) 0.749" 0.607" 0.487° 0.523° 0.689" 0.574°
‘ A ] HLEE 0.092 0.133 0.314 0.187 0.408 0.204
FAEE 3095 ZEREJE -0.325 -0.182 -0.226 -0.037 0.180 -0.302
REl SR Wrivtis -0.184 0.146 -0.127 -0.051 -0.117 -0.073
AR ETTRET R -0.509" -0.681" -0.533" -0.511° -0.534" -0.196
HAARRTIR T iR -0.489° -0.564" -0.551" -0.476" -0.226 -0.501"

R o SR FIRTE 0.05 F10.01 /K- REAE B FEHG, £o6lh.

2.2 AR AT MG KRG ZEFT 2R AR

H 2% 5 AT, ZEFF 04519 [l 25 il s Andodir
JIBEE KRR TR BEAR . it 1 5E T & L
Be 15 13 5 [E) T1-1 1 T5-1 B & & T T4-1 Al
CK-1,11 75 [B] #% 4b P 35 &8 3% = F CK-2,12 75 [1]
T1-2.T3-2.T4-2 1 13 5[] T1-2.T3-2 4% CK-2 #
BT BB 5055 11 758 T3-1 A1 T5-1 21K
F CK-1,T2-2 fl T4-2 & # & F CK-2,12 Y [a]
T3-1 & Z%F CK-1,13 45 [a) T1-1.T2-1 F1 T4-1
 CK-1 ¥ 5 F T+, 142 8 F & F T5-2 A
CK-2 X T ZEFH i 1 T ERE 1 5487 9T] T5-1 3
BE T T2-1 M T3-1,T4-2 Fl T5-2 ¥ 8 & 5 T
T2-2 1 T3-2; F§ME 5055 B4t Sy 11 A5 [6] T1-1,
T4-1.T5-1 AbH 8 25 T CK-1, /0l8Em T
32.73% \41.82% 47.27% ,T3-2 i & & T T1-2 F
T2-2,12 5[] MEHit 2 WA Ab RS (B 2 42 T, T3-2
BT T1-2,13 15 [6) T4-1 Fl T5-1 B & F
T3-1,T4-2 BHE T T2-2. %4 FRFR R 1 5
Wit 2 YR 3 Yk K KR 5055 Wi 2 Y T4 F1 TS 1
o ik, HORE T1 A1 T2, T3 W/)N; BAE 5055
Wi 3 UJE T3.T4 A1 TS BB 18k, T1 k=,
T2 W/, FUAR 5 #4515 Rl 713 8 & T CK.
I, T4 F TS %F T4 KR I RCR B, T1 F

T3 22, T2 3R —fk,

HH 2R 6 FIAL R FE 50 i ) SR A e G
R, HA SRS 150 3 Y 11 5 EEs 3] R #E K
-, SRR 5055 Wit 2 YA LA IR B i K
Vo BRAEE S ZER AT I R AR B
FHRC REU TR B R K. v, 48 S R A4~
A HAT R OK R EIR RE 7 0 G HE
2.3 AS[R) T A AR X E TR K RS 2R AT PLEMRBE 1 Y
Al

P 1 AT L ZEFF A1 Tl 3R 48 Bk % K
FEPTTHCUR I =5 o WETERE 15 11 51] T4-1 A1 T5-1
B EFRTF CK-1,12 7R T1-1 405 8 3 A%, 13
F5[E] T3-1.T4-1 F1 T5-1 kb CK-1 235K 15.74% .
22.00% .28.04%, Wijita 3 Y4515 MR IR FE B 2
T CK-2. FgAd 5055 11 F518] T3-1 F TS-1 . F 1K
T CK-1,12 i aIBE T1-1 N ARk %, H T3-2
FIT5-2 {435k CK=2 1Y 64.00%F1 60.25% ,13 5
[E] Bk T2-2 SN R ERT CK-2. 28 EJrd Wit
15 T4 F1 TS (EMRIEBORAREAR, BRI, T3
RZ,T1 T2 HOR—M s mkE 5055 T3 #1 TS BYIE
R, T4 2z, T1 A T2 AR — M, B 2 AN
FERFE BRI 3 YR LTt 2 /N
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KESHHKF 20244 A1 E HBSH

®5 AEERAEN MR KBERS HAEMHT ARG

. T RE 15 /(em-g) e iIvANA
FIIZI*EF
Ab 3 1l 2 13 1l 2 13
TI-1  19582+40.0a 16703723 a 1345.1+294 a 119+07ab  92+0.6b  7.1x0.7b
T2-1 1897.6+35.1a 1616.0+96.6 a 12940+31.6ab  11.7+09b 9.6+05b  7.4x05b
T3-1  1917.9+59.7a 1616.0+37.2a 1281.5+64.6ab  11.4=02h 9.6+0.5h  7.4+05b
T4-1  1937.5+913a 1646.9+96.7 a 11713 +83.5hb 129+0.7ab  104+04ab 7.3+03b
T5-1  1911.7+47.1a 1637.2+389a 1347.2+538a 134+12a  112205a  9.0+02a
¥gvEpe CK-1  18555+319a 1537.2+92.1a 1106.0 =80.8 b 9.7+05¢ 78+0.6c  56%03c
15 T2 2023.6+787a 1707.4+37.0 a 13582+ 7444 13.6+0.7ab 11.2+08b  8.0+04b
T2-2  1917.6+25.0b 16355+905ab  1240.1+208b 122+1.1b  101+02c¢  74%02b
T3-2  19184=x14.1b 1751.9+375a 1364.3+32.8a 122+02b  109+05bc 83+05b
T4-2  19703+179ab  1696.4+38.6a 1302.1+654ab  14.8+05a  127+03a  93+02a
T5-2  20148+333a 1639.9+355ab  12725+465ab  149+09a  127+0.1a  9.5+08a
CK-2 18313+224c 1562.1+70.7 b 11924+224b 9.7+0.5¢ 8.1+02d  59x0.l¢
T1-1 668.1 +35.9 a 550.0+27.5 a 393.9+12.0a 73+0.7a 45+£05bh  33%02ab
T2-1 635.5 +44.2 ab 537.4+33.4 ab 374.5+26.4 a 67+09ab  50x0.6ab 3.1x02ab
T3-1 525.6+17.3b 4075+ 148 ¢ 269.0+ 14.8b 69+08ab  49x08ab 3.0+0.1b
T4-1 673.1+432a 544.0+16.0 a 411.3+383a 78+0.6a 50+0.1ab 34x0.1a
T5-1 542.9+44.7h 4342 +34.0 be 288.8+32.6 b 8.1+0.8a 59+05a  34x0.1a
il CK-1 583.1+14.7 a 4854+ 14.7b 317.6 133 b 55+03b 36£05c¢  22x01c
5055 T1-2 627.9 +36.1 ab 526.4+43.0a 372.8+39.1 ab 78+05b 49+05b  32+03ab
T2-2 695.9 +47.9 a 546.7+41.7 a 369.4 +33.6 ab 73+0.6b 51+09ab 3.1£03b
T3-2 591.4+35.5 ab 492.9+309a 335.9 +24.6 ab 92+0.7a 60+02a  35%02ab
T4-2 686.6+11.4a 5483469 a 412.4+282a 81+06ab  53%02ab 3.7%0.1a
T5-2 568.1+80.3 b 4588 +76.5a 300.1+62.9b 82+0.8ab  58%02ab 3.6+04ab
CK-2 570.3+49.7 b 4745 +55.6a 298.0+23.3 b 52+04c 36£04c  21x01c
*6 FEREHENEERNEXRE
M3 2 IR Wi 3 IR
mn A Bzt
11 2 13 1 2 I3
ESaiiipag i 0.142 0.083 0.184 0.733" 0.184 0.052
B 15
i -0.971™ -0.899™ -0.862" -0.912" -0.955™ -0.947"
ESaiiipag i 0.502" 0.510° 0.550" 0.305 0.387 0.236
R 5055
Hidr s -0.740™ -0.857" -0.604" -0.850™ -0.844" -0.683"
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E 50| B 501
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Ti-1  T2-1 T3-1 T4-1 T5-1 CK-1 TI-2 T2-2 T3-2 T4-2 T5-2 CK=2

FEAE 5055 FlAEAL B (B 2 )

FAE 5055 ik AEAL B (B 3 7K)

AR AR R R R 25 HA SR L (P<0.05) . 11,12 F1 13 435136 ISR 8058 1,58 2 Ass 3 o)
B 1 AREFEFEANIE X MR K FEEART B ERIEE B R0

2.4 AR TREERE XL KRR A 7 i A
FRESpA

3R 7 FTAL, VRS | SRRSO 2L T5-1 ¢
CK-1 4K 16.24% ,T3-1 . T4-1 F1 T5-1 ff 45 52 %
WEARTE B T1-1 S A BT i 3 8 3 4R
FERERR T3-1 A4 B E 4T, &AL PR CK-1 3E0E
T4-1 (6.20%) >T2-1 (5.05%) >T5-1 (4.88%) >
T1-1(3.02% ) > T3-1(2.03% ) ; T4-2 1 T5-2 FE%H
WBEET CK=2,T1-2 F T4-2 FEERI B CK-2 43
TR T 15.429%F 14.12%, &R FRFESTR A
R, T3-2 . T4-2 FIl T5-2 LS SL R B &\ T
CK=2; 7 i HG IR A Wit 2 YA BT &7 , 43 T5-2
(9.47% ) >T4-2 (8.44%) >T2-2 (7.58% ) >T1-2
(5.13%) >T3-2(2.26%) . FA FE 5055 [ T5-1 fh45Ak
FREE R W W T CK-1,T2-1 Bk 3 K T
20.78% , STRIEM K T 29.23% , 45 52 5 6.11 [

Ay L T1-1.T3=1 Fl T4—1 BTk o i 3538 a5 7
R TS-1 Ab 0 T, & A G IR S T1-1
(8.57% ) >T3-1 (6.08% ) >T4-1 (4.02% ) >T2-1
(3.48%) > T5-1(2.97% ) ; FEEL Bk T5-2 #h3% I 42
5 T1-2 BRI CK 39K T 14.88% , 4 4b FL
SORLELER T5-2 Fh4 RS T CK,T5-2 45503 1
CK-2 5 5.70 A 43 mis A0 FRY B EER)™, 53518
T1-2(9.46% ) > T3-2(8.28% ) > T4-2(5.12%) > T2-2
(3.62%) > T5-2(3.18% ) ZF FJrid WFERE 1 M
Jiti 2 UK T4 R e, T2 TS 25 Wit 3 ¥k TS
REREAF, T4 A T2 IR 5T A T3 HERS— 8. B
B 5055 Wit 2 YA 3 AR T1 RO b, T3 Al
T4 2, T2 FTS — 8o 7= 3 n == e h A Eom
TSR L R, L R R SOR B R,
Wt 3 YK EL 2 YR A IR RS R, J2 R AT S
T REAR R T TR R A S
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x7 AEERLEIMRKESERE MR EREHZIT

e I TAT A %/ TERIEL FESOR KL/ G TR / e ¥
pordi} (T 7% /hm?) ChEL / ) ChEL / ) % g (kg/hm?)
T1-1 146.67 +23.73 a 206.11 +8.68 a 171.57£17.53ab 8324+ 1.14b 26.28 +0.11 ab 6447.4+96.0 a
T2-1 14278 +27.95 a 197.94 +1093 a 173.64 £13.51ab  87.72+0.90 b 26.49+0.22a 65745 +1059 a
T3-1 145.56 +23.01 a 201.77+1242 a 182.46 £16.09 ab 9043 +£2.21 a 26.30+0.10a 6385.5 +125.6 ab
T4-1 140.56 +26.36 a 204.48 +10.44 a 181.45+16.50ab 9021 +1.25a 26.35+0.26a 66469 +177.7 a
T5-1 141.67 +21.62a 209.25 +24.26 a 188.92+6.27 a 88.74+1.73 a 2641 +0.23 a 6564.0+164.4a
e CK-1 135.00 +25.65 a 187.17+3.18 a 162.52+821b 86.83+0.53 b 25.98 +0.06 b 6258.7+62.0b
15 T1-2 15222 +27.01ab 21831 +14.33a 193.88+7.46 a 88.81 +1.03b 26.38+0.17 a 66043 +176.7b
T2-2 14333 £22.19b 210.52 +14.96ab  190.30 + 12.50 a 90.40 +2.71 ab 26.60+0.25a 6758.8 +194.3 ab
T3-2 151.67+18.68 ab 20578 £22.11ab 19598 £11.65a 9524 +2.06 a 26.39+0.38a 64243 £62.6 he
T4-2 161.11 +22.36 a 21584 +18.04 a 198.95+9.62 a 92.17+121 a 26.51+0.16 a 6812.3 +130.2 ab
T5-2 159.44 +22.57 a 21445+ 13.53ab  195.04+£6.39a 9095+ 137 a 2643 +0.16 a 6877.2+132.1a
CK-2  138.33+14.69b 189.14 +4.56 b 165.19+7.37b 87.34+1.46b 2591+0.14b 62823+542¢
T1-1 356.67+2531 a 102.04 +1.84 b 92.04+7.19b 90.20 + 1.58 ab 26.53+0.28 a 85263+£292.7a
T2-1 340.56 +27.28 a 11559+893 a 108.14 +10.92 a 9355+238a 26.22 + 0.08 ab 8126.6 £105.6 b
T3-1 353.33+20.96 a 99.94+495b 91.39+8.78b 9144 +1.73 ab 26.50+0.16 a 8330.8 £121.9 ab
T4-1 350.56 +24.21 a 111.27 +8.00 ab 101.56 + 6.30 ab 91.27+1.39 ab 2641 +0.16 a 8169.5+£119.4b
T5-1 331.67 £22.02 ab 97.31+5.07b 90.51+490b 93.01 + 1.09 ab 26.00+0.33b 8 086.5 £55.3 be
2o CK-1  322.22+20.18b 95.70 +2.10b 83.68 +6.26 b 87.44+190b 25.78 +0.18 b 78535+1233¢
5055 T1-2 35944 +3536 a 110.58 +6.01 a 99.45+2.89a 89.93 £0.31 ab 26.62+0.19a 8618.5+£230.8a
T2-2 347.78 +27.69 a 108.21 +6.72 ab 97.83+7.38a 90.41 +3.09 ab 2648 +0.23 a 81582+ 131.1b
T3-2 351.11+2543 a 107.16 + 1.87 ab 98.52+4.52a 91.94 +3.09 ab 26.65+0.16 a 85253+1599a
T4-2 345.56 +26.03 a 106.63 +3.83 ab 9748 +12.23 a 91.42 +3.90 ab 26.46+0.27 a 8276.2+107.2b
T5-2 326.11+19.01 b 10045 +4.61b 93.28 + 6.98 ab 92.86+2.63a 26.21 +0.33 ab 8124.0+£839b
CK-2  320.56+27.95b 96.26 £4.22 b 83.90+524b 87.16+1.48 b 25.80+0.34b 78733+83.6¢

2 8 Al 1, VEVERE 1 5 T2-1.T4-1 1 T5-1
By B R A b CK 3R B T 5.76% .6.92% |
5.61%,T4-1 B AWy 25 4 v 5 Wit 3 W& A
FHEER A PR, T1-2 . T2-2 1 T4-2 155
FIKOV B T2-2 S Ab BRI R FE 3 B T 5 4%
Ab RO B E R T CK=2, IR T4-2
(10.01%) >T5-2 (9.83% ) >T2-2 (9.10%) > T1-2
(6.70%) >T3-2(3.90% ). FEHE 5055 fHi< CK-1 &
Fim T T5-1, £ Kb A5 R B YA B, T1-1,
T3-1 Fl T4-1 F/G7RE 500 CK 3K T 10.74% |

8.71%F 4.65%, HFTHI#H I AR i 48 T
MG 3 YR R 2 WA TR T, R A
T1-2(11.86% ) >T3-2(9.71% ) > T4-2(6.19% ) >
T2-2(5.69%) > T5-2(3.78%) . Z¢ FJFiR , Wit i AE
R TR R T 5 R B M VR BE 1 5 Wi
2 YCHN 3 IR T4 BB i f e, T2 F1 TS IR 5 1
FARE 5055 R T1 B 0™ e , T3 F T4 1K
2, HLWEt 3 v ™ e A o v T 2 IR
2 SRR ICGRTR B A /MRS THE 2 S oG T

YR
R,
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R 8 AEIFEALAIE R MR KR TEED R MLER MK B0 #20

A I T AE AR 2 FEK /em ERCEL JCRL fem) B /g YUY g WeRAEE 1%
T1-1 1743 +£0.42 a 11.32+1.01 a 34.03 +2.21 ab 65.03 £4.77 ab 5241+£225a
T2-1 1717+0.18 a 10.95+0.27 a 3470+2.37 a 65.61 £5.15 ab 5298 +2.32a
T3-1 17.72 £0.49 a 11.44 +1.64 a 33.79 +2.02 ab 64.05 £4.76 ab 52.86+2.12a
T4-1 1730+ 0.43 a 11.82+032a 3508+ 191 a 66.65£3.94 a 52.69+195a
T5-1 17.09+0.23 a 11.82+1.20 a 34.65+231a 66.25 £5.13 ab 52.40+2.41 a
VEVERE 1 CK-1 17.44 + 0.66 a 10.86 £ 0.57 a 32.81+2.02b 63.38+4.71b 51.88+285a
2 T1-2 16.11 +0.69 b 12.49 + 0.86 a 35.06 +1.73 ab 66.59 £4.22 ab 52.74£2.06 a
T2-2 17.18 £0.35 b 11.86 £ 0.50 ab 3585+1.77a 67.60 £3.80 a 53.11+2.18a
T3-2 17.33 +1.05 ab 1220 £ 0.65 a 34.14+2.08 b 64.31£4.20 b 53.15+2.18 a
T4-2 17.17+£0.52 b 1236 £0.20 a 36.15+2.18 a 68.55+4.85a 52.82+232a
T5-2 17.41 + 0.52 ab 12.49+0.72 a 36.09+2.06 a 68.18 £5.64 a 53.09+2.60 a
CK-2 1827+031a 11.07+0.81 b 3286+ 1.82¢ 63.55+4.24b 51.78 £ 1.86 a
T1-1 1515+0.23 a 6.82+0.13 b 46.18+1.99 a 8561 £2.72a 53.98+2.72 a
T2-1 1514 +0.49 a 7.58+0.38 a 43.05+3.12 be 81.07+5.65b 53.12+1.8%a
T3-1 14.45 + 0.38 ab 6.84+0.16 b 4533+296a 8498 £4.63 a 53.38+285a
T4-1 14.81 £0.47 ab 7.46+0.35a 43.64+297h 82.20 £4.27 ab 53.09+2.18a
T5-1 1411 £0.11 b 6.84+0.34b 42.65 +1.38 be 80.14£5.45b 53.38+243 a
CK-1 1498 £0.86 a 6.56+0.14 b 4170+ 1.64 ¢ 79.56 +4.08 b 52.47+1.70 a
FERE 5055
T1-2 1510+ 0.26 a 720+ 0.38 a 46.77+198 a 86.05+223a 5436+1.99a
T2-2 14.69 £0.45 a 724+0.21a 44.19+293 b 82.99+4.92b 5326197 a
T3-2 1473 +0.28 a 7.52+0.65 a 45.87 £ 1.69 ab 8529 £3.75 ab 53.87+2.79 a
T4-2 14.84 + 0.80 a 7.11+0.48 a 44.40+£2.08 b 83.50 £4.07 ab 5321+193a
T5-2 1451+0.27 a 6.89+0.25a 4339+1.25h 80.83+2.85b 53.73+2.05a
CK-2 15.04+0.71 a 6.85+0.51 a 41.81+£230¢ 79.78 £6.32 b 52.53+193a

2.5 AN [e oA R X R R AR — R AR Y

PR— IR B AE 8L T2-1 .2 & F T1-1.T3-141 T5-1,

A

i om0, WEVERE 15 T1-1.T3-1 F1 T5-1
B — R BRI 25 5 T T2—1, T5-1 SR e CK-1
B HETE 45 A B R SR BOR 45 5 % 25 S UG
B, AP R AR 2% S i L
T3-1 A1 T5-1H9SERi 800 2 T CK-1, FR T2-1 4b
AL PR RO IR T TS-1 ISR BEE R T
CK-1, Wit 3 YR AALH— R B 25 R E i
S5 T1-2.T2-2 Hl T3-2 A Sk B4 CK-2 48 2% 2
o, T1=2 R R0 T2-2 il T3-2 (45 55K i 2 5
F CK-2, IR 2 S RG240 S, A A B
L BCR SR B 2 T CK-2,T3-2 T4 -2 il
T5-2 MZER R4S . B 5055 Wit 2 R Ak

T2-1 Fll TA-1 [ SSRIEL SRS 1B 3 5 T CK-1,
LEIRER TG FE N, TIRBR T2-1 8%
T CK=1,T2-1 () Skr BOR Bk 538 B 25 32 7 ),
T4-1 BSERiBUR T CK-1, 455294 i 4%
153 IS 3 YR ARIA B — R B A SORN 25 S 3 2 R o 5
TI2ER S, TA-2 SR BOR Bk U BT, —
UBEZE IO Ge 20 S0, A A PSR B0 1 2
T CK-2,T1-2F1 T3-2 [ SR Ui 5 HE 1 , 25 50
BERT CK-2, Z5 IR, Bt rE xR KR —
TRASATP R A s i B A R RS R 22
St FERIDR R R T AR SR RO SR
PEBE 1 S WEE TS 8RBT, TR kE 5055 Wit T2 T
R, FLEitE 3 USSR T 2 1R
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RO FEIEEMBALIE X MR KT — IR AR B R0

o - T A — PR R AR R
AEER RS SRR R ORL SESIR e RREEC/AS SoRBC/RL O MORIEC/ORL 459 /%
Tl-1 14.06+093a 7543+£9.22a 86.95+0.54ab 86.88+4.41la 4034+397a 9643+6.70b 119.99+3.53a 8446+2.80b
T2-1 12.66+0.49b 76.66£3.92a 84.63+236ab 90.69+1.14a 3990+2.87a 96.63+6.890b 113.39+696ab 8533 +1.18b
T3-1 14.09+087a 73.62+4.19a 8257+584b 89.27+1.28a 40.54+5.15a 109.94+5.13a 11920+4.38a 92.10+2.15 ab
T4-1 1352+0.25ab 7592 +4775a 85.53+4.05ab 88.56+3.54a 41.34+2.52a 10592+6.71ab 118.95+8.31a 89.20+343b
T5-1 14.05+032a 7633+2.14a 8938+3.07a 86.12+297a 42.11x722a 112.59+6.26a 11958 +4.68a 94.17+2.17 a
WvER: CK-1 13.13+0.67ab 7136 £1.87a 81.62+139b 86.10x1.46a 3921+1.17a 90.55+6.59b 105.06 +5.03 b 84.39 +4.27 b
15 TI-2 1227+132a 8246+786a 9500+344a 8694+3.62h 4219+171a 111.13£491a 123.32+6.89a 90.48 + 1.00 ab
T2-2 1242+042a 84.17+478a 8826+384bh 9530+1.12a 40.83+23la 106.88+9.70a 121.02+3.93a 88.39+2.17b
T3-2 1292+1.77a 80.26 £2.58a 84.69+6.12b 9440+198a 42.65+4.68a 115.08+6.73a 121.78 +4.61a 9434+1.79 a
T4-2 13.53+0.48a 78.24+4.82ab 87.60+343b 89.16+0.90b 43.16+237a 120.53+2.96a 128.37+6.31a 93.27+3.50a
T5-2 1326+1.12a 76.56+3.32ab 88.01 £2.32h 86.93+2.00b 43.26+3.16a 118.48+542a 12644+7.19a 93.54+194a
CK-2 1329+0.65a 72.02+3.60b 8197+141b 86.12+3.12b 39.42+1.13a 93.79+2.44Db 108.17+2.42h 8444 +£326b
T1-1 6.21+021b 6246+1.17b 65.60+1.67b 9520+030a 14.42+0.55b 2883+£3.75bc  35.57+3.05b 81.22+2.16 b
T2-1 726+0.65a 68.61£2.02a 70.73x1.64a 9690+0.88a 17.43+2.04a 39.54+299a 4485+551a 88.15+231a
T3-1 583+055b 6333+£2.63b 66.78+237b 94.73+128a 12.84+147b 2796 £3.32bc  33.02+2.62b 85.74 £2.43 ab
T4-1 676048 ab 68.82+291a 7135+3.16a 9648+0.60a 1637+1.65ab 32.74+3.0lb 39.92+552ah 8242+2.78b
T5-1 6.17+0.61b 6401 +£225b 66.41+2.12b 96.39+0.56a 12.75+1.57b 2650+3.12¢ 30.90+1.61b 86.18 +1.60 ab
i CK-1 6.76+0.6lab 61.11+288b 6425+1.13b 95.12+150a 12.72+2.11b 2257+298¢ 3045+1.86b 7446+284c
5055 Ti1-2  690+0.54a 64.95+1.05ab 67.93+0.38ab 95.44+0.99a 15.93+1.55a 3475+3.15a 42.73+4.21a 81.56+2.73 b
T2-2  641+058a 6597+0.71 ab 69.38+098 ab 95.04 +1.57a 14.99+1.68a 31.97+2.79a 3892+2.74ab 81.78 £1.84b
T3-2  6.61+0.14a 6441 +£0.87ab 67.08+0.68b 9596+1.10a 15.00+0.60a 34.11+3.85a 40.08+1.55a 84.57 +2.39 ab
T4-2  622+082a 67.73+£3.18a 71.01+250a 9544+153a 14.80+2.52a 29.75+290a 35.62+1.47b 83.74+2.75ab
T5-2  597+048a 62.67+128b 6525+122b 9598+13la 1330x1.44a 3098+332a 35.13+1.79b 86.96+2.76 a
CK-2  6.09+0.57a 6131+334b 6440+338bh 9506+0.86a 13.16+190a 22.84+181h 31.61+2.09b 72.72+£2.67 ¢
3 tig FAEIE R, A RS LL 16 /KRR AR ik g6kt

3.0 HEREMEGOK R ZEATHUEIRAE ORI N R
(ERIE KRS B RN R 22— Wi
VRl TR SRR H AR S, IR
28, BRI NS E IR U R BEZ i Al D4
REEH, PEEURAR ERE D K MELRKAE
IRRZ K HEAERE S e 30, BER s 1 F0ER 2 45 Al iR
B o M BUERILG S, H AT, [ SN TR RSB
IRBE 52 FPIE SRR AT A A D 45
P AN 31 4> iz Five ELAIRRBLE R A 7K AS
dn A IR A, R B R A A ey
FEARY AR o K AR BRI R, HRA 3% 1
R ARD, BRI T 17 DKRE SRR, ik
BUARAE LI o B o BE RIS (B £ 35 1E

B, SRR R WA B R e IR B ]
A HIR IS AL R, FER KRR RS 8
A 3 AR R IEASCR R, H S tkm#kik
PR EACT X RTA BTSSR — 2 X T 15 a4
JEFNZEREJELE V2 WP T4 RARW], bR B | 254
A TADRORE , ZEBERE , KA R (R4 /N, A
WFFERES SRR, MELR KRS (B R B3y T RLEE |
ZERER LGSR, ATy | 22 R B gt
o ARWEFEIE B, IR FEECS 8] B AL
KEEANARBT ) T B RZ R AR, h T
I SRR 7K R 25T 8 S R , 1Y [
FESL K REHUEIIRBE Sl . SEFT 1 SR do Xtk
FEUEIRRE S A B0, AWTFEEs /RN,
PRS2 i A LR IEAR GG AR, A L8 (] iA 51
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KT, S5Hidr 1 2 BEAAHCCR ., XU
R K R 2R P AT ) R R K AR BB R e ) ok
SRR R, X 52 AR ah SR
3.2 il PR X T Vi v K e ZE AT LB AR B T
A0

IKFEZEFFIE AL 5 HLpT Bk AE ) 2B A
TEAFFIE FEAL AR 5 95 [RDHLRE FH 25 R JEL g 5,
HEE LT RS S AR RS R IE ARG R, T
5 (EDRR R =R JEL B 2 17 A DO R A R B L e
FARENE T AT KR ZEFPIE AR , RENE AT DL 3E 23
R AV o /D SR [T B 3 n 4 R 3 A 25
REJRLRE 45 7 s s K R BBk e Jyeeesl ) A
FEFI, Rk FE BAUAT DU KRR A 4 i =
NI T K R ZEFF o BEve, AR AR TR ME TR Tk
HURPERE 1 S FIRTRE 5055 ARk Ia bk, ¥ 5 i
UL TETRE AT A3 BIWERE 2 YR 3 IR, SRR i
FHRERE S 2 ARl 259 [ LT 7134 B3 = FCK,
AN SRR B ZEFERLT 0 AR AR $oE R get
SRS TREBE 1S90 SR L R R 5055 L (H
BIRIEECL s, ORI IR | S hkmim, 1
i) i Jo ek K, 5 gty g R 45 K 5 ] — ol v 1 A W i
3 YR F 2 IRBCR LT, W B 15 Wit
T4 TS J5 &1 EGr 180K, TR EE 5055 Bt
T3 F TS JERCR AT, XU ) SRt AN [ i
NE P UM AT 25 5, 76 SR A 7 i m] LA 4 it i )
22 S A PR EEN T REAE
3.3 it R R S XV A M A A AR ek S LA PR 3
A5 )

KRR i 5 R YA DG, BRI S
IKAFAE AR BRI ™ e 2 AE T, AR
RIS R I, R0 2 B ™, B R R O B
FERL ORI TRLTT 1 2 & R AT, 8 SIS F e 3R
N SIEN S T i G Y TR G B A Gt 1 e M
B FrBEARL, it AR AC R SR KR A K R A
BT R, bt FH AR NE B B 4R THK RS % 0
WRSCRE ) , B4R R T ST ™ 10, 38 4 e 5
WFFE R B, FE/K R 43 BE I 36 it Ak AT i 0 25 R A
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Effects of Foliar Silicon Fertilizer Application on Stem Morphology, Mechanical
Properties, Lodging Resistance and Yield of Rice in Coastal Mudflat

CHE Feiwei', CUI Shiyou*, CHEN Pengjun? HAN Jijun?, ZHANG Rui*
(1. Jiangsu Yanjiang Area Institute of Agricultural Sciences, Nantong 226012, China; 2. Jiangsu Geological Bureau / Coastal
Saline-alkali Land Ecological Rehabilitation and Sustainable Utilization Technology Innovation Center, Ministry of Natural Resources,
Nanjing 210007, China)

Abstract: The effects of foliar silicon fertilizer application on stem morphology, mechanical properties, lodging resistance and yield of rice in tidal
flat were studied. Haiyangyuan No.1(V1) and Nangeng 5055 (\V2) were used as experimental materials, and 12 treatments were established,
including clear water (CK), mineral HA complex silicon fertilizer (T1), sugar alcohol silicon fertilizer (T2), highly active ionic liquid silicon
fertilizer(T3), liquid silicon zinc fertilizer(T4), and custom-made silicon fertilizer(T5). Each treatment had two models, involving two applications
during the tillering and jointing-heading stages, and three applications during the tillering, jointing-heading, and grain filling stages. The results
showed that: 1) Spraying silicon fertilizer can reduce rice plant height and internode length, improve internode roughness, stem wall thickness,
and bending resistance, thereby enhancing stem lodging resistance. V1 treated with T4 and T5 has higher bending resistance and lower lodging
index, while V2 treated with T3 and T5 on has stronger lodging resistance, and the effect of 3 applications was better than that of 2 applications.
2) Spraying silicon fertilizer can significantly improve rice yield and its constituent factors. Compared with CK, V1 treated with twice and three
times increased yield by 3.02% and 5.13%(T1), 5.05% and 7.58%(T2), 2.03% and 2.26%(T3), 6.20% and 8.44%(T4), and 4.88% and 9.47%
(T5) respectively, while V2 treated with twice and three times increased yield by 8.57% and 9.46%(T1), 3.48% and 3.62%(T2), 6.08% and
8.28%(T3), 4.02% and 5.12%(T4), and 2.97% and 3.18%(T5) respectively. The increase in yield was mainly due to the combined number of
panicles and the number of grains per panicle, among which the number of grains per panicle had a greater effect. The increase of yield was
higher after three times of spraying than that after two times of spraying, mainly due to the increase in thousand grain weight and seed setting rate
caused hy the application of silicon fertilizer during the filling period. 3) Spraying silicon fertilizer reduced rice panicle length and increased grain
density, single plant yield, and biomass. V1 sprayed twice and three times with T4, resulting in the highest single plant yield, while V2 sprayed
with T1 showed the highest, and the effect of spraying three times was better than twice. The harvest index of both varieties was slightly
improved but did not reach a significant level. 4) The effect of spraying silicon fertilizer on the primary and secondary branch traits of rice in
mudfiat is different with different varieties, especially the number of secondary branches, total grains and full grains. V1 sprayed with T5 was
better, V2 sprayed with T2 was better. In summary, there are differences in the promotion effects of different silicon fertilizers on different
varieties of rice. Spraying T5 has the best effect on improving the lodging resistance of both varieties, and significantly increases the yield of
Haiyangyuan No.1(V1). Nanjing 5055(V2) Sprayed with T1 has the best yield increasing effect.

Key Words: Rice in tidal flat; Application of silicon fertilizer; Morphological and mechanical properties; Lodging resistance; Yield
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12.06% .9.03% ,10.50% 11.22% ,10.55% .12.07% ,
{ELRE MR T 2 I L 5 %) B AR P2 S T e 02
So RUEANIE o SRAR AR 125 A A 34 ) 2R 5 i
Wt 24550 P A i S B . S Ah it 2y
Ja 1.7 14 d, AL E) 300 40 21 S AR AR 4 v
PR B 2275 IR I 25 24 3 R, 2% I S R
e 5 BTV PE (PG R 2 SR AR IR G 245 5 52 0

F2 AEAESENSREKRE KN

45 PRETm ot Kot o0 R AR % AR 2RO

14 d 1d 7d 14 d
T1 4338 +4.50 a 10.18 +1.11 a 1046 +7.70 a 0/- 0/- 0/-
T 4513+ 146 a 9.77+0.73 a 12.06 +7.85 a 0/- 0/- 0/-
T3 45.13+2.59 a 10.11 £0.63 a 9.03+6.10a 0/- 0/- 0/-
T4 46.38 +2.88 a 10.07 £ 0.66 a 10.50+3.54 a 0/- 0/- 0/-
T5 4463 +1.85a 9.86 £0.66 a 11.22+6.48 a 0/- 0/- 0/-
T6 4463 +3.50 a 9.85+0.73 a 10.55+8.85a 0/- 0/- 0/-
T7 44.00 £2.67 a 10.03 +1.08 a 12.07 £6.50 a 0/- 0/- 0/-
T8(CK) 46.63+2.13 a 11.37+0.94 a 0/- 0/- 0/-

=" RO A IR R . R PRSI BCE J5 A Al INE B R A B E) 22 A e 28 L (P< 0.05)
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3 itig

fh2é — AR 2 Tie (R T H X ARV E P L A
BRYARICR , &0/ b2 24 550 (1 P et ) E A 72, 431
w, PESRERINE R R SR RO PY fE s
T B A 2 B BH S AR5, 15 BH B AN Ry 2 ek o
(AR AR 25 (PR TR FRER AR TR ) R Ak 2% 2% HUR) (it o
WA= BERAE ) TR A A I it ) B 3 85 R 5 B
ARG B E 2= 5, AR, AR
FEH IR (75 mL/hm?) FERBEZE (1 200 ml/hm?) B4
BC AT AT FED /L 50% Ak 24 39 i FH 2t i 25 440 F X &
KA A G AU (150 mI/hm? ) B — it F A
BT R (B 1) o — 2 5l B A % A ml L
FEARSE dL A BB AERE 1, sk A= P2 K% H br %
MRS B AR Y, T I R st AR P B b
SRR, IR R B, fb 2% - AR 25 il e
B I RCR B AL T R BN AT s LA R R
THEGP2, UL, X PR G AT RE 2 ASE
YA R M — E[BR e (TS AT A Ak 2 24 5] i
JH S U T BSOS ) S Ak 2B A Wk
25 (1 p Im] fef FH R 6% 78 20 & ¥4 A A LB FIAR
P2 AR UETE AR 1 [ B 8 A A 27 245590 1 1 R
FI 2 A e A W AR 24 2R OB BK 25 1 ) U0,

DIEBFSY O 2R UESE , BSR4 HUR F i 2
Mt A S M A A AR R B0, ARF5E S
SRR B, T 2 S HUR A T e 0 VB 2R Bl i P
T 2 T 2 T AR PR SO0 w30 SR AR AR AR K R A
WEEIDHER (£ 2) SR, A n] 2R, m 5
LRV i A A A0 ] 256 s it o S R 2R Y e A / s
ETVA 2 (5 FH 751 o 388 o o v (3 2) o BRI, DA 3
BA PR 2 T, VR AT REAE PRI R B USSR 1Y
[ AU b 2 P25l F R . 25 B8 B AR AL
25 FAt 23345 1 200 mI/hm? ENBE £ (0.3%3L 3 )+
75 mL/hm? 54 A48 6 A (200 g/ 27757 ) 2H & Bk
T R B RO ISR, ST R X g S 1 e 4
P DR, PR AT 7 FRE s SR He 3 3 3k AR
AL A -

4 #Hig

SRR (200 o/ L &7 50 5 EBREER (0.3%
FLIBRG B REAS TEIL 509% 58 e 4 Y gt i £ ]
7R 14 [ X IV Y KA A R R BT IRSCR , i
H W 8 ECATLIR FAS 2 0] TR o SRR 10 2 K

B R . AR 75 mL/hm? S 5 R
1 200 mL/hm* EIAR 28 Bt (H.4H A % 5 K B8 G B 14 2500
e, AT AR A 70 e B — G O e 4 it

ZE b ARWEIE AT Rk A B T k2 - AR
P T TP BRI 275 |, B AIRIRTG o Sk 2% 24 50 fuff
R, A R AR PSSR

Sk

(1] AP AR Wy 306 RS BRI FEH kR[],
Ol BF2,2019,52(22):3943-3949.

(2] 2Nl 1) A ) A A v i e AR A SR
Ak HEAOVRIE,2021,54(3):471-482.

[3] AR GIRK, FEHERK AT AR, o 3™ Ml 52 i BRI K i 57 i B2 .
LU PG R 2 R (1A SR 71R),2020,40(3): 1-8.

(4198 MG 22 20 SCHE A5 VLR TG e 38 7l IR 5 %
). VT AL BRE,2022,50(9):17-20

[5] A, F 30, FIREAF. WU FOKIE 1) 75 EA AN,
FaWEI3R,2015,42(6):957-964.

[6] 22 (=], 7k B3, 138 R, 8. FOR MR ™ 3 £ 35 2858 & S ).
FPIRA,2000,26(2):51-52.

(7] BHRE & B ATHER S, FRIEBEGE U E KR s B
AR5 FRERLI]. P BHAR D R 24 47,2000,31(5):402-412.

[8] FE M F I W, A T2 0] X8 A T g B = g He
ERIBFFERER TN I]. 4824,2018,57(5):387-390.

[9] 32 R, FREL T T 55 W KM (40 24 1 il B i
W2 24 R UM AR AR A3 TSI D). B s AR L 27,2021.58
(4):690-699.
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[14] TRV 22, KA. A IR A 24 BN R i 92 5 i
FALIL AEemaARMr K 2F2412,2017.38(4):1-11.

(15] A, A% 350 55, 5. BB 30 M B oK MR 1 2 )
5B A FAE e S L A EREAN ()] B AR LR
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Control Effect of Chlorantraniliprole Combined with Azadirachtin on
Ostrinia furnacalis and Safety Evaluation for Brewed Sorghum

DING Yidong!, LAI Shangkun®, YU Julong? WANG Weijun', PAN Mingquan?, LIU Xiaofei*, JIN Qian®
(1. Sugian Institute of Agricultural Sciences, Jiangsu Academy of Agricultural Sciences, Sugian 223800, China; 2. Jiangsu Hilly Area
Zhenjiang Institute of Agricultural Sciences, Jurong 212400, China)

Abstract: The combination of chemical and biological pesticides has become an important means to control crop diseases and pests in agriculture,
but the control effects of chlorantraniliprole combined with azadirachtin on Ostrinia furnacalis Guenee and the sasfety for brewed sorghum is still
unclear. In this study, we compared the effects of different combinations of chlorantraniliprole-azadirachtin on Ostrinia furnacalis Guenee control
and the growth of brewed sorghum through a pot experiment. The results showed that: 1) The control effect of 200 g/L chlorantraniliprole
(75 mL/hm?) and 0.3% azadirachtin (1 200 mL/hm? combination was the best, and was consistent with that of 200 g/L chlorantraniliprole
(150 mL/hm?) alone at 1, 3, and 7 days after application. 2) The effect of azadirachtin and chlorantraniliprole alone or in combination on sorghum
growth were negligible (no significant difference compared with control). Therefore, the combination of chlorantraniliprole and azadirachtin
could reduce the amount of chlorantraniliprole, and was safety for brewed sorghum.

Key Words: Biological pesticide; Chemical pesticide; Combination of pesticides; Brewed sorghum
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TR — R ASSRTHEH A HAR L 163 RO 77 B RFERF It

ol et BRI 2, T REA R VR L AR R
(1. M A R BFF0F il WM 36300052, F5 22T ML BHEBFIEIF ik 1572 362300)

BRI 163 REN IRV REIFT TR A A B IRE R K 163 SEEERVAERIET N = 2T RER A 4R F K
M= R ASOKFERA S, T 2020 4F 6 F Bt tR e AR Ve W i fh 77 8 22 51 &7 8 (T8 45 [ TR 20200061 ) IS FPEAT K
AR CRBUEERAN 2 KR ) USSR 18 AR RS WAVER R R . ASCR MR TR A R T Lt R IR |
1o AR S R BRI AR B A, I B R R PR R B SR N R S

KRR ARSOKAE  AEAA 163 3 500 3 DL B bt b
HESES S511

KRR RS e R EEY , MG AR
B TR AT BT W R 2025 4F, AR AT
SRABEIER 1243 T, F L, KR b R R SRR
20 WA TG ACEESE & Y RAERS K
£ 55 s N T R, Bk U7 D8/, b Rl A 7 4
15, X FRGNAR TR KAl & SR R T o f R
XK AT EEAE A BR Bk L T KRS 7 i,
$Z Y Hi 1 Y d NI = o e oy € |
PRIBRR B4, XM BTE R, M TR L R 2=
FERTR IR HEAC RS B 7 12 AR ™I, R it e
S I L TR IARSE & 1 ik 2RI s
PURIKIE R 1K 163, T SHEEE A Bl Bk &
= RANE AR AL, B KL COR 5k R
A2 FOKARE ) BT SFARF 5 — R AR AT
AR 163, F 2020 4 6 A il R KA
HE 22 2 W (R G - [ 71 A% 20200061)

1 BRM 163 B Z T
1.1 AHERMELA

2008—2013 4 AEEA Al BBk AT
S PR G ST 2K R AT 22 78 15 = R R 5%

WA H 3 :2024-04-25 5 &[] H 1 :2024-08-14.

HATH ARAE R THIT ] S5 H (2017N0045)
PEFRIAN AT e (1996—), 5, Wi+, WF5e 853 B, 2 N FK G
BAEFFIIIF . Email: 806676575@qq.com.

AR A SC(1965—) 5 BRI, FENFKFEBEE
FFSY . Email: zhaojw1688@qq.com,

M ERAREES ;B

X EHE1673-6486-20240044

F MR B 72258, WR AR s Bk TR AL R
MRS ZRARNERAT A BSR4 W R
WP , AT 2013 AEE B IR IE S F
PERUE KRIE R IR =R AT R AR AL,
1.2 PKE FREWK 163

PR K 163 S 78 M T A4 Mk B 27 B 55 B
2010 M2 A N DK 106( £ 5 15 /06) 1Tk
A, SP0 RIKE T ERCE TR E R K 63
=258, WZEAJE AR T, FF G, R I HHEA LR RS SR
VERAR”, RISCGRFEAR 2 FARMIE A KB Sakk it
TR, BGHRA 7E RS IR b g 2 H A
JERABARR, eI /0 B BRI o R ORI 1%
R, ETEEIN TR B A5 (117° 14 E.24°37'N)
SRR DX HEA T o AUk R AR P S I 1E
VERRRSUE (HAERR I RS O BRSO AR R o
2015 AR Z e AN ] R AU R SRR A AR A
LELZANANE RZIATIAL, [FAZal i r=52% 7, &
Zeijti e LRI DR BT R AR AR B AR
H: IR R B T AR SRR S KR R L A 44 TR
163, 2020 4= HUEHEYH A AR, HE A5 -
CNA039393E.
1.3 AR 163

SRR AR 163 1A F
P& 163 f N TR A S s v, I AF
AJ A RO EE B KRS I & LR = &
ANERFL AR D ZA G RERS PR YR T
— AR = R ALK A B AP . 2016—2017 4, 1%
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A E e i DO v A VR B A R e B
HBE A M AT S e, R AR R B ST, R
FRICRL, a7 A ™, B (ot 2k O R R
FREARI KM o 2018 4 S fINAR B8 BHIFIE & (K
Fet i b DX B e, R B ™ LB B 52019 4RELE

1

BRI 163 LT

TR, KRR B BB AT 2 Z M A S [ 47 4 44
WA IR RE AL P50 . 280 2 4F X ge AN 1 4
AR, T 2020 4F 6 i iR o E (FF E
5 W H ARG 20200061 )

ARy B R

EZ30]
wH &

2010 4 Z R EE
2011 4 R dE M
2011 AR ZEAm AR M
2012 AE AR AR
2012 AE M ZEAR AR
2013 AR ZEAR AR
2013 AE MR AR AR
2014 4 FL 7R A N R o
2014 4 i 0 N R o
2015 4 R dE

W

2015 4E I Z R EE
2016 4R ZEAR AR
2016 AF AR AR M
2017 AFEAR G M
2018 4EfRE:
2019 4EfRE:
2020 AEARE

I E,

R 106(£ % 15 /06) x HAPK 63

F(A 22, IR

Fo( AAE, BEPRAL RLBLRR , 45 6 (R A Rl B 8 ™ B AR )
LS Brap v WSS LR v R 9 TR kT i
LGS Borap v WSS LR v e 19 R kT i
FsC FAS BERR O R ARk, 25 R A R B R 8 ™ e AR

" AR
" AR

Fo( A5, R RAERR R )
Fy (bR A R ST € )
Fy(bR A RS 4 € )

Fo( GANTE RIHHIT A A A AL, FEATIRIZRE S S 2T SHAEE , 5 R276 Ak,

FEAL R EWK 1637)

K 163 SR A AR A S5/ R

A /N ik Hei g

TR 163 SRR A KT AR Rh

AT Z it F
SR A XA

[ S ik A X SR 5 A 7

TEL R AR 1637 (HE S - [ HFH 20200061 )

2 BRI 163 FTERM

FH 2 2 AT, 2018 4F  fR A 163 a1 4/
BRI A AR A b X A0 3, S 2=y
8.00 t/hm?, LT BEETHL 673 477 4.30% , ik 3. 357K
S(P<0.01);2019 48, KR 5 5 A4k PR 56 [R5 1

17, XA I 77 - 8.42 t/hm?, HL XS BR8P (HR
2 AR 2 o 8.33 thm?, L BRI
673 Y47 5.31% , ik B E K- (P<0.01), %51,
2 AR XA - 17 5l 8.21 vhm?, 1 AR A 77 1
Pl 8.33 thm?,

R2 BRM 163 2RI
Ay ey A SRR /(t/hm?) e CK 347 /(t/hm?) H CK H47= /9%
fEAAL 163 8.00™ 0.33 430
2018 DX 3 e m‘
AL 673(CK) 7.67 0 0
fEAAL 163 8.42 0.13 1.57
2019 X R "
A 673(CK) 8.29 0 0
fEAAL 163 8.33" 0.42 531
2019 A7 m‘
AL 673(CK) 7.91 0 0

T FORBRIAE XS B 4 225 (P< 0.01)
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3 BRI 163 T EHEMR

31 RZHER

AR 163 4 F ] 125.8 d, Hexf BEELAR 673
1.2 d, G B ER A AT AT . IR 45 HH)
TR 55 AR =, AR BGE v, ZEM Bofs] , i (i
SR M HROR S A . A
BOBEE%R 205.5 1 /hm?, A 25.5 em, FERE BRI AL
212.7 Ki, 45528 80.99% , TR it 26.3 go
3.2 FKAhJE

KFEH A i O B2 B 44U AR A DX,
TR A (R B I8 , K TR B A7 A Al AR ) A
DK e il it Jo WA A B Pt o 2018 AR AR AR
163 KA IR 5 BoR  HRKR N 61.2% , fi K5
Jg 82.2% KEKFN T1.1% KKKy 74 mm, £ 55 1
33, LR 2.4% B R 19, EFRRE R
13% , IEHAEE R 76 mm, FRIHE R 6.5 9, HAETER
B (RESEL TN 16.5%, E AN 6.6%;
2019 KRG IR 5 TR AR N 59.1% , KK
%H 81.9% , K5 KKK 72.5% Bt K 7.2 mm, K\ FE
FbR 3.3, N 6.4%, B R 1 90, SRR
49% , IEHREE A 78 mm  BRIHAE R 7.0 P, ELAEVEN:
TN 19.1%, A E TR 6.6%. AL 163 Z45E
IR 2 SO BT PR S A A AR
33 TEEUEBLRE

FH () A PPk S 7 B bt VR PH T A R AR
SR A BT IR AR DX 3 0 R 1 2 0
HEAT, 35 N P HAPUIE 55 0 Fh AR A RO B2 B AL )
R4 IFSE I AR L 20182019 4, R BTSRRI,
PU(R) MR, Hdt (MR)BESIUE ; T IHPT IS 2 1y
FIAPHMRORIRNG  fRZ ARt 163 55 H
tPH (MR ) FEIELS

4 BRI HIEHAES

4.1 EEFAEIX I

AR 163 38 FLAE AR B8 1E IR B A A AR .
4.2 JEEHERN S A A

FEARAE 163 VERGFEFIMIE, FEAR I ARTE A ]
AR ZES, EAEELL 6 A TRIE 7 HhA]
PN

RIS B, B AR 250 ~ 300 kg/hm?,
KRR 19.5 kg/hm® 2247 o EFIRTE e RS K 4R
HTARG A, 34 5 P35 7 5 15 259 WK 6 fiig 55 UG
BRHETE B FERE . SRR R AR

YRR B Z R, B N 20 d.

AR 163 43BE T 55 , FEAH N B4 < SERRA
SER BN A AT BRI 3 R A
FEAFRAIEAE 75 T ~ 90 Jikk /hm?, & FRZEAE , K F
20 cm x 20 em BY 20 em x 23 em FHAE AR K, A
F T RGBS, S A R s R R A
AT RS,

4.3 FleEiEKE R

B & B AT 15% 0858 375 kg/hm?
PESEAE , B 7L30 (2 0 1030 b 78 bR 28 A S fb 4
JE 4 45 ke/hm?, IR IEHIE TR T 4 ~ 5 d #IR F
120 kg/hm? jifii F

A2 R ARSI A SRR ARA AR 1630k
[Tt FNEE SRR, TITRREL SRR B IR
PR o b O, R e AR e B e i
B R RG 0 e ) it 2 A, SR it 43 BEEL , Tyt ek
RilE . BALHT, AR ER 120 ~ 150 kg/hm? 3 5 R
5 225 ~ 375 kg/hm? {EFEAL, BEAR)T 12 ~ 15 d, iR &
75 ~ 105 kg/hm?, S ALHH 75 ~ 90 kg/hm?; 5 it ## A ,
BAk )T 30 ~ 35 d, i R & 90 ~ 120 ke/hm?, AL EH
75 ~ 90 kg/hm?, & FeAMEARLAE , % 1139, it € ik HL
KA MEFRZR 30 ~ 45 kg/hm?, M0 fi 28 5K A
LN T A= RS R RN A R
ZEBEH 525 JT A fhm?, G BUA ROBEGL 270 T1 ~
300 J7H# /hm?, FEAEARIEL 160 FiLL L

FERTK A B b, KL BE TR AS K 5 Hh )
BE TR | CRUE AR BRI S5 4 5 J5 S K A, S
WK T A BT 5 ~ 7 d Wik, By 13, 4
Tk o, 4R A SR R
4.4 JEHERRG

o B B R, HUORIR . AR R E
BURAE CEL RGN IR | SO REIRDE A
FUKFRRBRIN ST . FERIAT, BLHITE 2R A 90% — &
SERPRIR AR 7] 30 ¢/667 m? Xf7K 50 kg #E47HE
% BEAAT, BHCR 129 mW5 K - A g 2 3L
120 /667 m*.30% H #5 - 85 R K5 30 ¢/667 m* Xf
K 50 kg Wil A 35 45 24 5 7R RE , R FH R 40%
Fe 95 2 7L 350 mL/667 m? B 25% Bk 6 iz FL 3
250 mL/667 m> X} 7K 50 kg W55 15 57 K5 Hh 75 Bl 6 o5
G EME T ST B, T E R A SOk R R
BT, R 129 2k - IS EFLA 130 /667 m?,
5% BT 44k 1 25 7K 4 BORL ) 300 ¢/667 m?,240g/1, 1B 1k
P iz = L3 50 ¢/667 m>,30% 4 W 5 i 7K 23 HORL )
40 g/667 m? 7K 50 kg W55 IR o
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5 AL 163 FIFHARER

5.1 SCTEAHEF AL HE

7 A AR TN T R AT R R R, ACAR T K
163 43 2 WA4&Fl, 2 WAaIFE 10 d, 55 1 HIF0ES 11 8943
BEHE 1 H 10 HAA 1 H 20 HAA#ER, A
B S5 TIARARH Z55d i, MELESS5 A
AR 2R, SCARES T WIRZE 11 35 1) 2 HE
TE5 A 20 H.5H 25 HASAREM, BEARENS 11
ACACH 22 30 d 24T, W 257E 3.5 M A2
5.2 BleEfhiESE

BEAS (1 A P HOC 2R SRR A R 2L
FBLAE FAEFNRA o S BE LR, DRI, A — o O
AT FE P9 R AT BE R AR BT AR = AR AT
I R, RRRREA CEEAR AN L
], B 87 2 BB, R 2 LAY . AR 6 1
EEFBAR, SCREAR IR, ACREATTH 2+ (14 ~
16),47HE4 40 em; ACA N KB Tkt , Bk A7 HE 53
124 20,40 em, BB 2 MR  BEACKE ATHE 5K
10.13.3 cm, TR 3 FRATBERL,

FRIE TG, ST KB S AR 2, il H 22U
HTE 195 kg/hm?, 20 B B ELBILL 2 2 1 2 2 S, il
JE L F it JEE AR L g S AR SR D 5 K o 1 A B
b, WA R FH DUAE AR R, 7 S DA AR R EE
P AR R ISGIR T 1 R TR

el EE 5 1) S T A SRS |, T B AR
A T i 5 A P S S TR R A T B At DL
TR HUE R TEE R
53 Flmti R = KN TR

R Uy DI % O E i o DR e SR (B S I
TEBRAS AR LA 10% ~ 15% 35% R 55% I 4% W55 it

1 YK, Wit s[RI B AR 0 R e B0 AT, #5046
T 50 ~ 60 o/hm?, A A SRR REAAL 2K, 215
AFERANGE R RN CHids )y s, WAEA %
TR GRS, SCAR A M EE 20 T0R A 1k o
5.4 I H B2 pal

R 2 Bk i 2 fral . Yefes R4 (b
5 HERE DT A A 7 RR B O AE R RT R
TEHTE 25 ~30d. BT 100 m PN ICHAD KRS S Fidh
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Breeding and Characteristics of New Three—line Hybrid Rice Variety
Funongyou 163 with High Quality and Disease Resistance

HE Long?, CHEN Mingjia?, HE Zibin*, CHEN Zhitao’, LI Lihui*, ZHAO Jianwen*
(1. Zhangzhou Institute of Agricultural Sciences, Zhangzhou 363000, China;
2. Nan’an Institute of Agricultural Sciences, Nan’an 362300, China)

Abstract: Funongou 163 is a new three-line hybrid rice combination bred by Zhangzhou Institute of Agricultural Sciences by combining self-bred
restorer line Zhanghui 163 with Funong A, a three-line sterile line bred by Fujian Academy of Agricultural Sciences. It was approved by Fujian
Crop Variety Appraisal Committee in June 2020 (Approval number: Minshendao 20200061). This variety is characterized by excellent rice quality
(2™ grade of high-quality rice standards issued by the Ministry of Agriculture), disease resistance and other characteristics, which is suitable for late
rice cultivation in Fujian Province. This paper mainly describes breeding process, the main characteristics, high-yield cultivation points and hybrid
seed production technology, in order to provide reference for breeding ideas and varieties popularization and application for breeders.

Key Words: Hybrid rice; Funongyou 163; Disease resistance; High quality; New variety breeding
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Neinongke Forage Barley No.1, A New Forage Barley Variety with High
Quality and Yield

MA Yu?, LYU Ersuo’, LI Jianbo? BA Tu, LI Tao', QU Jiahui*, XU Guangxiang?® LIU Ying*, XING Liwei®,
LIU Zhiping*

(1. Inner Mongolia Academy of Agricultural and Animal Husbandry Sciences, Hohhot 010031, China; 2. Inner Mongolia Minzu
University, Tongliao 028043, China; 3. Bayannur Academy of Agricultural and Animal Husbandry Sciences, Linhe 015000, China;
4. Hulunbuir Agricultural Reclamation Tenihe Farm Co., Ltd., Tenihe 021024, China; 5. Agricultural and Animal Husbandry
Technology Extension Center of Hailaer District in Hulunbuir City, Hulunbuir 021000, China)

Abstract: Neinongke forage barley No.1 is a new high-quality forage barley variety (original code: 12PJ-007), which was bred by the Inner
Mongolia Academy of Agriculture and Animal Husbandry Sciences using Mengpi mai No.1 as the maternal parent and 99 (19) as the paternal
parent through sexual hybridization and pedigree selection in 2006. This variety has advantages such as strong tillering ability, lush stems and
leaves, and high grass yield. Regional trials and production demonstrations of new barley lines in Inner Mongolia Autonomous Region were
conducted simultaneously in 2021 and 2022. In the production demonstrations, the average fresh grass yield was 2 577.16 kg/667 m? and the
nutritional value was relatively rich. During the milk ripening period, the whole plant had a crude protein content of 9.91% (mass fraction, the same
below), a crude fat content of 2.4%, a crude ash content of 6.5%, a neutral detergent fiber content of 41.3%, an acidic detergent fiber content of
29.6%, and a soluble total sugar content of 1.39%. It was approved by the Inner Mongolia Autonomous Region Grass Variety Approval
Committee in 2022, and approval number is Mengshen-051-2022.This article mainly introduces the breeding process, variety characteristics, and
cultivation techniques of Neinongke forage barley No.1, so as to provide strong data support for the large-scale promotion of this variety.
Key Words: Forage barley; Neinongke forage barley No.1; High quality; High yield
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