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Research Progress in Barley Awn

LI Jian, JIANG Mi, LIU Tinghui, XIE Shigang, ZHANG Ying, ZHAN Ruilin
(Ganzi Tibetan Autonomous Prefecture Institute of Agricultural Sciences, Kangding 626000, China)

Abstract: The awn, developing as a long slender extension of the lemma, is a reduced leaf and the product of long-term adaptation to
the environment and evolution. Barley awn is rich in phenotypic variation, which plays an important role in grain filling and yield
formation, and is one of the main targets for further improving barley yield. In this paper, we reviewed the research progress in the
morphology, structure, function and genetic regulation mechanism of barley awn, discussed the positive and negative effects of barley
awn on increasing barley yield, and put forward the difficulties that still need to be solved and the key points that need to be paid
attention to in the study of barley awn photosynthesis, so as to provide a useful reference for the selection of barley awn types in the
breeding process of barley varieties and the breeding of high-yield barley varieties.

Key Words: Barley; Awn; Photosynthesis; Research progress
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c 5 o \E 10 ™ 5w
s , ¥ g o 10
Y + = 8
Z 3 i 6 x4
+= 2 ‘N 4 N
® & 4
1 2 2
0 0 0
0 2 4 8 40 0 2 4 8 40 0 2 4 8
Tl 35 /(mol/L) Tl 25 /(mol/L) T 2E /( wmol/L )

ANEINE FRACEA A 22 FE G il L (n=15,P<0.05), K 3.4 K 6[F
B 2 AREMRELEXNKESREMNZIN

2.2 [RGB K R R S S R
A

P 3 AT, A Rk BEATI AR T 6 d (7K AS L 7E 2.
4.8 wmol/L AR FE T, i F Al i A 1 A Hoxs B
R H2E R RGIF 5 5 2 40 pmol/L i
WL AL PR KRG, PTVEPE R 1 5 R R

50
o 40 a
El a T a g,
= T = I
i 30F
il b
£l
R
= 10t

0

0 2 4 8 40
i i /( wmol/L)

3 AEMRELETKEHATAELERSE

2.3 A[EIAHE EEXT K AR R SOD {EPE Y52

SOD JEPED E 25 5L R W, 7E 2.4 .8 wmol/L il
JEF,SOD WM SX A 22 R g2 E B S T
40 wmol/L AR TR, S5XTRE K 2.4 .8 pmol/L fifivfk
JEALFRAHLL ,SOD WM B T E (K 4) .

5
a
T
4l
E
S 3 b b b
< . b
Ful
oot
[
o
wn
1 =3
0 0 2 4 8 40
filie & /(pumol/L)

B4 AEMGRELE T/KIEMH SOD iE



RESGHLR

20244 41 2l

2.4 XK AEER MR 52 M 5 i)

1E 0 pmol/L AV BE CAS AR R ) T, FHMR
A 150 mmol/L E AL XS KA G Whaa AL B 5 d )5, B
FAFRFE S E s, B8R 2 T H
Z2 AR B (8 pumol/L) FE AL 44 (150 mmol/L ) H: [F]
S PR IKFE G, R P OR ER Sk A4 2 T ER
BN FRARE L (B 5) o MR FER P 25 2R R, 48
8 wmol/L VA BR M A1 150 mmol/L S Ak 44 3L [a] b F
B7K R, R Hp T i R B R T AR
FXF AR (Tl 6-A);SOD & MR X) B], 2 A i
SOD 1Pz 5 HA m G242 L (E 6-B) . fifigh
PHFE 5L MDA 5 5 (4 BB mg 2R T3 B
T XTI, xR R HE g2 B L (E 6-C),

A

MEAMPREN + SAALHN
5 EhEMBALE TRIKTEE

1504 . 5 ¢ N 0.010( .
12 1 520 1 20008 s
L E E
= 9 215t E‘ 0.006}
<1 i uﬂ?m}
T g ¥z 10 | 5 & 0.004f B
e b =) ‘
- S 5
% 3 2 5| S 0.002
=
0 0 0
0 8 0 8 0 8
il /& /(mol/L) Tl B /(wmol/L) il & /(pmol/L)
ANR/NEFRRELRERITHEL(P<0.05)  AAREFRAREREHEFSIT¥EX(P<0.01)
B 6 150 mmol/L #hAMBAEE T/KFEM R HHAIBEREZERAE(A).SOD iEE(B)F MDA €= (C)
3 it 0.1 mmol/L, B =, KA B T 2R &f Ffbidss g

P AE T 0 3 X A AR TE BT R AR A
HAR Z Fhpcdi B S, A 2R a2 AR 52
LR T ZRIEN, R, e & AR RS A K A B
il 85 R, %ok 7K et A A ARG G 3 5 i VR AR KL
R FE R R SR B L AR
T 76 2 e JE % b7~ 8 19%) A [ A 5 0 Xof 7K e i
7 Ab 3R A5 SR BT, Ok T (RAR | B2 A AN Ak
FEY9 24,8 pmol/L 3 Tl J3E 5 AN 0 AR b 750
SRR EAR R, (B S TR ER K
B0 T IAR L . Malheiros 280158 & B, % T
AR BE Y 10 wmol/L AT ER ALl ik T AR K R
LRI U K AR AR T A8 B, AR Sy it 5
Z5R G E I it — e, AR A vk i
RIAT XK AEAR BT A8 i B A AR ] 5 0]

Mostofa 55 #F 57 & W], 24 & 37 W vh 9 9k 2

AR AZBE 7R T RS — RS aEiEk, B ER
Bt e 25 ) v T N EET, ARBIFFER A 40,200 pumol/L
Al 2 15 KA v 1) 25 SR 3R B, 40 pumol/LL Afi4h 3 R
Al KRR AR R U Y B TR, HRsli R
Y S H A B 8 5 , S R A W G 0 L TR
JETE S5 R AN RN [ 1 i -5 2R 55 I 42 )]
E PR B R R VI Bl — 3 A AR B S
H1 SOD T B , 40 umol/L it ¥ JBE Ab R 7K A
T e T B A A, IR T R AR E .

T ARG AR JE RE A8 2 A R L el R A
ZFP R R 1 B A A P A Az PR,
SR E A 0.5 me/kg( 2 6 wmol/kg) T, fili 7T 2 1 i
Z 5HUAAHLTIEE R T ARG MK ol 36 1) i 2 11
A5 R A 8 pmol/L MEARGEREH A 150 mmol/L A Ak
ER LR A KA 7 AT R AN VE R, KA I A e
AIPEER 5 e RRTE F A 17K, SOD 1 1z
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(114°30' E.35°38' N)., iz X J& T RE R 2 i g ik
WA, AF-4 H BREHE] S 2 331.8 h, H BEFL 2 ;45
SR R 13.7 C AR R K E 400 647.3 mm, E
BETTE T8 H, i AERK RN 51.4%, BF5E
X A= 4 2 R0 Ry ) 4, - B AR B AL R R
1.36 g/fem®,pH {6 7.93, AHLE G & (B8, T
[])18.6 g/kg, %A . &M & REINN 137,
0.68.2.43 o/kg, MR R A R 5530k
122.63.17.82.149.00 mgrkg. %X FPAE Hl R/ NAE |
FRAME, AW T 2017 4E 10 J1 20 H #Ef7/8 32
&R ,2018 4F 6 J1 1 H/ANZ Wik, 6 1 6 HiffT &
KAERN,9 H 30 H F KWk, MRIEE 1 2017 4
10 J15 2018 4 9 HJE/NE . KR4 F WIRREN
AT TR /N7 43 BERA 23R T 04 R S B B AR T
AR ], AN R (4 H O RERN R 2RI b, /N2
WekaT (5 ) MBEN AL T 70 mm, FOREANA
B IR R IEC T, N 6 0 FOKRFE R BI
A, BE R R Se R e Y PR r R s, 8 AR RN
T 110 mm,

12071

0 . 7 b - | i - :
10 11 12 1 2 3 4 5 6 7 8 9
Ay
B 1 2017.10—2018.09 /hE EXEFHAEMED RIS

1.2 K

TR /N KR B AL X 41 o0 A, I =X R i
HE,/NXE 6 m TE 5 m.
121 /NIRRT R N HEK R 0.20.40.60
80,100 mm/IK (AbFE W1—W6), 7K BT K/ N Ak
) ZREI AR IR R 240 ke/hm?, JiSit
60% , TEFRTTIA . 20 A S 0 43 0l 36 i &UIE
20% .10% .10% . BEIE 135 kg/hm? AL 90 kg/hm? 5
RE—E i, /N AT 20 e, T ES 18] B B 4%
40 em —SRTHHENT .
122 BRI S, FARMKRRE 0.15.30,
45.60.75 mm/ K (ALFE M1—M6) . #EZK B £k

P W0 AR E R B R B AT AR AR
HE CEE FH & 270 kg/hm?, JEE i 60% ) , 76 K5 L
11 1 5 0 93 531038 it I 25% F1 15% . BT
135 kg/hm? B 90 kg/hm? 58— JEHE . £ KAT
R 60 em , T HETT [A] PREH 15, 120 em — S&THHETT o
1.3 WEm H S50k

1.3.1 A ERINE . ESECRAEE Li-Cor
SR PR Li-6400 YA AE o FE/NEE BRI
FIHE IR A BRI B JC XU R, T 9:30—11:00
TG SEIMIE o W 5E it R B35 51 R o 4 e
RN [R) R 4% 2E A SPAD-502 il % /)N
F M A SPAD fH.

1.3.2  HHEKAINE 5K F R KR %
TR T/ RS RN AT AR 9, R G AR
B O ~100 em 1 )2 (0 ~20. >20 ~40., >40 ~60.
>60 ~ 80, >80 ~ 100 cm) 13, LA MEH H 105 °C
HE 24 h, M FoK L, P 0 ~ 100 em 12 431
it K, P a4 T IHFE K & KSR R0 K&
TR

AT h=Hox wx dx 10,8 B8 % K ¢ #
B mm, P b 3K SR (mm) s H N 2R
(em); w iy HHESTIKAR (%) d 1L HE (g /em’) .

A F IR KR (mm)= & FAT 1 A% K &
(mm) + AFWHNEKE (mm) + & F B NEKE
(mm) — PRI 3386 7K i (mm ) ;

IR FIHRCR kg/mm-hm?)] = ¥ (kg/hm?)/
24 FWIFEKE (mm);

HEIK A2 (kg/m® )= K b B 7™ 1 (kg/hm?) —
RHEKAE IR 5 (ke/hm?) ) BHEK & (mYhm?) ;

INAE L KSR SAEK R (mm)= /NEFEIK L
(mm) + FAFEKE (mm) ;

INAZ L EOKFAE RGP (kg/hm?)= /NEE 77
(kg/hmz) + ,{ﬂéfzi(kg/hmz);

INFZ KR A K 43 A 8% [ke/ (mm - hm?) |=
INFE | EOK AR BT i (kg/hm?)/ /NAZ KR A
FE7K i (mm) ;

INZE | EOK AR TR R (kg/m?) = /N4 L
KA BT (kghm?)/ NFE | FOKJEAE K &
(m¥hm?)s F:1 mm=10 m*’hm?

1.3.3 7 illE SRR &R . 7R/ N RN EOK IR
B, SR SRR A 1 mm (38 RO/ N Rk s R
Ko FORME RO A R (), A
A7 W/ VBB AN AR RO B EORA TR WU TR

- 12 -



I Tolie sk

2024 4F

Fa1 FHol

o INERNXEK 4 m? 307 BKRAE/NXEL 3 17
s
1.4 Fdaiba

HAESECH 3 WELE AP HAER P
FE 3 RFE ) TS, HAAZE R 3 IR E A AbFE
B F-S4ME, BTS2 R AT SPSS 19.0 4b3L,

2 HBREHH

2.1 HEAKEXT/INZE M AR R 2R R

HIE 2t g, NSRRI i SPAD {EY
R RO . WK SRS N, AN AE 7 I SPAD
(BRI A SR I AR a5 ZE3RTT I, DL W4 1Y
SPAD fHific i, Hokoh W3 . W5 . W2 W6 il W1 ; 37
KM, LA W3 1) SPAD fE i, W2 W4 W5 JE, L
R W6, W1 e fil. 1 BHEE B AT K R T4 /)N
2 H 9 SPAD {E.

2.2 HEIKERXT/INZ A A R A5 T

A 1 AT, B W4 A FESR I B A R AN
JRJPE R = T B WS Ah RN AY AL R
FERA i TR (AR AN IR A R A - 7K 431
RCRIEFHNT I o K 3N, /NS Ao |
LT TR 5 R I 2R TG TN e AR A
M 7K R AR AR R SR A I
Bk FERERIRRBU BRIk &b
B2 AN F AL WS (1G4 2 s R f
K, FEHRTHTILL W5 LSRR BIESRIN,
W5 Fl W6 IS AL R HAD AL R S, 1T WS R
IR FBCRAR T HAA B, Xof BR % - 1 7K 43-) FH %
IR, O W2, UEBAHE/K & 80 mm/ YCHE A
AR IEE R AR T R B K R 3
R, TS AR G AT B KRR RCR i 4
L W2(20 mm/ %) .

701 HE R @ i
a
60 [ b oA — B
50
Z 40
@)
<€
= 30¢r
20 b
10 F
w1 w2 w3 w4 W5 w6
Ab g

HAIA A W RESR I s WD A TRIR NG FREROR AR A B 22 A Git 2 L (P < 0.05)
B2 HTHMERANENFEXRESE(SPAD ()

F1 FEBARNEETHMERYN S EBSENN
ety / AL/ % / I K SRR /
sz [pmol/(m?s)] [mmol/(m?+s)] [mmol/(m’+s)] (umol/mmol)
P W AT R AT R A W
Wi 8.71e 1145¢ 0.10 e 0.32¢ 1.95e 3.16 ¢ 447 a 3.62a
w2 10.09d 11.60 ¢ 0.20d 0.34 ¢ 2.35d 3.26 ¢ 429 a 3.56 ab
W3 11.00 ¢ 13.33b 031c 0.40 be 3.05¢ 3.93b 3.61b 339b
W4 14.11a 13.17b 0.39b 0.43b 3.76 b 3.93b 3.75b 335b
W5 1443 a 14.97 a 0.57 a 0.53 ab 4.61a 533 a 3.13¢ 28l ¢
w6 12.87 b 13.65 ab 0.38b 0.57 a 3.67b 5.00 a 3.50b 2.73 ¢
V< [RVS RO AR /NG 7 R A BRI 22 A e 3L (P < 0.05), Tl
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23 HEAKE XN A B R oK A AR Y
Al

2% 2 HRT AT B K S B3 0, /N R R
e R B, TR XA B A S 1A T S R T S
SR A A SO R IR A S R S 4 TR
Py A /INAZ I BRI S RGNS REAR A
P FEIK IR IN el I B FRA i n fka #, K
3 R 28 58RI K R R 8 By S o I 15 PRI
M. AT, W4 17 R, W1 F W3 7K
FIRRCRE R, T W2 HHE KR 2 538 w1 HA b
O3
2.4 VEIK S OK T A R ER KK A R T
Al

2% 3 AT, BEVE K S B I, FORBE R R

Shy S R J 3 PRI A e A By v 2 B kg S g o i
JERRAR R B, B Bk S J B P T 1)
o WEK D RS T FORE, (AR R K b H Z
()22 5 TG4 o FRATRIEBERE /K & 3G
FEI Ry SE Y I B PR N R A A AR R B R A
Bt AR T (A B, e o DU S B A S A i 1
RS MK R EEE IS, £k
7 ik TR K S A N R B SR N 5 R A
177 7K 53 ) F 360 % 2 B Ay ST R A1 i 484 o - R I 1
e, Hr M5 PR R, ML KR s R e s,
R M2 M5 Fil M4, KR 28 REHE K i i35 i 2k
Ry e RIS B I PR A R 3, MS Fl M2 (B3
FHAhALFE

®2 AREKELENEFEMRERSKSFRSH

e PR/ B ARGEE  DEEEL/ @*IL%Z [ FRIEE S FEAKEL S RS KASFIRRCE T WEAKFIRR
cm em  (J34> /hm?) A~ Chr /7)) g mm  (kg/hm?) [kg/(mm-hm?)] (kg/m?)
W1 43.0d 5.7¢ 589.5b 138 e 26.0 de 395¢ 246.3e¢ 58149e 23.6a —
W2 655¢ 6.9 ab 514.5 cd 14.3d 27.3d 473 b 3245d 6714.6d 20.7 b 1.50 a
W3 71.1b  7.0a 523.0¢ 180 a 356a 48.1ab  304.6d 71133¢ 234 a 1.08 b
W4  73.6a 6.0be 5327 ¢ 163 ¢ 32.0b 49.0 a 391.1¢ 79108 a 20.2 b 1.16 b
W5 705b 6.1 be 617.2 a 17.0b 25.6e 47.8 b 442.0bh 7628.2b 173 ¢ 0.76 ¢
W6 71.2b  6.6ab 483.9 d 16.8 be 31.6¢ 49.1 a 517.6a 76175b 14.7d 0.60 ¢
®3 AREKELBEXRFEMHRERS KT AL
e MR/ HEALE /K ARGEEC B Bo BT TR REKSEs M KOPRIIRCR 1 BRI
em em em (A /hm?) K /lem 47 R/ KL Fidt/e  mm (kghm?)  [kg/(mm-hm?)]  (kg/m®)
M1 2168d 80.2d 13.6d 6.7 ab 12.5b 13.6 ¢ 394e 40.2be 21271 9430.2d 443 a —
M2 210.8e 80.8d 152¢ 6.8 ab 13.5a 148be  51.0d 393 ¢ 246.2e¢ 105198 ¢ 42.7b 242 a
M3 241.6b 892b 17.7ab 58¢ 14.1a 15.6ab  66.0a 40.5b  385.0d 10822.6¢ 28.1 ed 1.55d
M4 2550a 90.8b 184a 64b 13.5a 14.0¢ 62.8 ¢ 413a 407.1¢ 119588b 294 ¢ 1.87 ¢
M5 2524a 940a 175b 6.8 ab 144 a 16.0 a 61.2¢ 414a 469.7b 140769 a 30.0c 2.58 a
M6 2308c¢ 850c 188a 7.0a 14.1a 148bec  63.2b 40.5bc  502.6a 139769a 27.8d 2.02b

2.5 FEAKEXT/INAZ | BOK AR R KK A R Y
A

& 4 Al /NEE B OK R AR FE K I B K
AR T T 28 o, 7 R 2R B A S B T i S R AR
A, FZALHR AbFE W5 + MS FIALFEW6 + M6
B JE AR 7 R R T b Ab PR R Ol b PR

W4 + M4 Ab3 W3 + M3 Ab3E W2 + M2, % BE(4b 3
W1+ M)A 5 1 8 4 7K 2 1) FH 23058 Bl T 7K 2 ) 1
I TR, DA W1 + M1 . Sk F
SR HE K N SR Ry Se R e b R Y A
BAEFRR DAL ER W2 + M2 .
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®4 FEEAELENE ERBEFERKIFIAIH

e JRAEFEAK R / JAAE R/ JEAE K I R S KA/
mm (kg/hm?) [kg/(mm-hm?)] (kg/m?*)

W1 + M1 459.0f 15245.1d 332a —

W2 + M2 570.7 e 172343 ¢ 30.2b 1.89 a
W3 + M3 689.6 d 17936.0 ¢ 26.0 ¢ 128 ¢
W4 + M4 798.1 ¢ 19 869.6 b 24.9 cd 1.47b
W5 + M5 911.7b 21705.1a 23.8d 1.54 b
W6 + M6 1020.3 a 215944 a 21.2e 121¢

3 itk

INFE L KRR AR A SR R R R T
JAAEAR B S A R L RN
— AR KRR b, PR SR AT Ak
B TR FE 9 5 R Mol 3z 31 56 7
REZWFRF KB SEYINFEK S DEh R,
77 KoK 3 R IR SR — 8 A DG OE R, G
FEA B0 A FEHE X T E Y 20K 2 T FE
AR K FEoCH B, P IFHESR N e e /N
TR ARBORIUR 7 7= 4L oo 10 BRI, Rt A 7K 0 b
FEARH S HER T AN AT GE EYIT B G AR FAL
fE IR EYI A . AFSY & B, REVE K = A3,
TEPT B FFESR I, NZE I e AR I 2 3
(SPAD {8 ) B B 7 T AR BE K AL 3, 35 15 WA [ E K
HAIT R SPAD {HBH B THERIN, (AREREK 21
B, i SPAD (BRI R Je il I FE A 3 3175 1]
DIAbBE W4 S5 i, TR LAAL 3 W3 B o e e
ZWHE K HABELR IR B SPAD {EAHFELE 5, 75
L R L AN TR N A T .
BtV K BRI, /N2 R A Rt SR B R S B i
JEBEAR S, (e AR S LA BE WS
HGE RS, Uil SPAD (B 564 3 RNk 4
Ay i o] SRR S AP AE— R 2557 o TE/INGZ AL
HATHE K I 80 mm/IR HEF TG A% 2 M % e
AL AL, M IE 24 A9 7K 43 Bkl B A HE K
HRF KSR SRS . Aok, b
HETK S IG5 S RN ZK G o R 3 R R Se
TJE BRI S, B F AR KA, fed 1,
Bl K B RGN, ANFZ I B B S BE A R B A e
8 V5 ek 1 R A T A T R DU R 30y 3 4 )
P LK T /AN B AL S R
T AR R 1 Rl 78 HR A R R . AR
WERLEERKTE , 780 32 = W I K F oAk

R T BB T K B30, i R KA R SICR
BTG, BT X8 . X S5O VE S5 i i 93 2%
RLURTE], 1G85 VE Y A AT 5% X S R 58 R )
AR, T BB RAMSE

W, K S EYIFEK & 2 — 0 IEA G
K F, FEHE K R AR, KR RCR 3 B AR,
A FE K B, B HE K R38N, ZNFZ 1) R RE K B
EIom, FoRhi 2Kl e EEFEK, H
XA SR WA — o WP VR R, 7 s n i Bl
KR AR INTE A . AR, P A
MK RN ER, RIBEE KR, 52
EICHEING T R PR R O, 3 B () /K 4 e v
PIFR R/ N K Ay R FIRICR=2, AT R IR, /NZ 1Y)
IR AT FIFHASCR AN KR F 2R B K S 3 2 280
SRS PR A A L 5K R I 2R
FFR o YUK EETE 60 mm/ YRS 7= B R ey, AR
T B P RN AR THE K FIE K 20 mm/ YRS
KRR e, B W2 B K ) 2R 8w T
HA AR FE DB /N P i 5 K 4 R BRI AR T
A R AR K A AR X 8 £, R K 43 R
RCRREAL, MoK 53 7 S EVE IR & T B B oK 7
PR . ABERAT A 0™, N AE 25 R 7 (1)
FEhth 38 M4 K, DT S =5 KR

INFEHE R BT R A N =2 /N A 3 ) %o
TKATHITHAE, A/ INZ AR KA T T K H
X BRI AN TR BR . PRI, 38 % 5
KK ST, AT B, BAR T KA B IR
WK, (AR A T WIRIRE K AR B0 R Bl
AR AR ARG . bk L R R A
AP BT K R ARGt B S, B SR ok
R ENE R, HSEEK NS 75 mm/KET, &
B A P FEAR, &AL B DUAL B MS (60 mm/YK )
(A 7= s f e o T 7K 3 R A80C3RATS DA A HE 7K 1) Sk e
L A FE M2 (15 mm/IK ) M5 (60 mm/¥K ) Fil
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M4(45 mm/IR ), FEZKF 2 BERE 7K 0 A3 2 3Ry
SERE G PR A R A0 FE M2(15 mm/ ¥R ) T M5
(60 mm/P ) o S5V F KK FIRCE S
INAZ AN 3 R P TRE 7K it R BB A s 1) 7 o K
pa )ik

XFF/INZE BRI T 7, AT TR I, BEHE K
SR I RRE K B B S AR e B S
B e REAR AR /N R E AR R DU AL P
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BB AT KR AR . DA ™ i B A K 4 1 A Ol
R INFE | EORRAEHE K AL R /N2 Bt A 7K
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S 3K
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Impact of Different Irrigation Amounts on Annual Water Utilization of
Winter Wheat and Summer Maize Under Drip Irrigation

YANG Yonghui*?*, WU Jicheng"?®, GAO Cuimin***, ZHANG Yunhong', PAN Xiaoying"**, HE Fang"**

(1. Institute of Plant Nutrition, Agricultural Resources and Environmental Sciences, Henan Academy of Agricultural Sciences,
Zhengzhou 450002, China; 2. Yuanyang Experimental Station of Crop Water Use, Ministry of Agriculture, Yuanyang 453514, Ching;
3. Field Scientific Observation and Research Station of Water-saving Agriculture in the Yellow River Basin of Henan Province,
Yuanyang 453514, China)

Abstract: In order to investigate the effect of irrigation rate on annual water utilization of winter wheat and summer maize under drip
irrigation, the influence of different irrigation amounts (wheat season, W1-W6: 0, 20, 40, 60, 80 and 100 mm/time; maize season,
M1-M6: 0, 15, 30, 45, 45, 60 and 75 mm/time) on growth, leaf SPAD value and photosynthetic physiological characteristics of wheat,
and yield and water use of wheat and maize were studied by the field experiment. The results showed that drip irrigation improved the
SPAD value and the photosynthetic physiological characteristics, and the yield of wheat and maize and their yield components were
increased accordingly. With the increase of irrigation amounts, the SPAD value, photosynthetic rate, transpiration rate, yield of wheat
and maize and the annual total yield of wheat and maize all increased first and then decreased. The total water consumption of wheat
and maize increased with the increase of irrigation amounts, and the leaf water use efficiency gradually decreased with the increase of
irrigation amounts. Grain water use efficiency and irrigation water use efficiency of wheat and maize showed the trend of first
decreasing, then increasing and then decreasing with the increase of irrigation amounts. In different irrigation treatments, treatment W3
and treatment W4 were more conducive to improving the SPAD value of wheat leaves, and treatment W5 increased the photosynthetic
rate more significantly. Treatment W4 improved the wheat yield, and treatment W3 was more beneficial to improve the water
utilization efficiency of wheat. Treatment M5 significantly improved the yield and irrigation water use efficiency of maize, and the
grain water use efficiency was also relatively high compared with other treatments. For wheat and maize annual yield, treatment W5 +
M5 showed the best effect on yield increase.

Key Words: Drip irrigation; Irrigation amount; Photosynthesis characteristics; Wheat; Maize; Water use
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ARAE R — 2, LU ™ i ( XRS5 501, 3L
il 10 A FRFRAE R LEE S, 43 S (X)) L&
58 (X)) R (X)) A RO ( X)) TR (XG)
SR ( X) SRR (X)) S (X)) R (X) A
B X))o
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F1 ERFEMREFENRREE

o X/ X/ Xy Xy Xs/ X . ¢ Xy X X/ Xo
cm cm cm €O R3] g Chr /FE)  Chi /) % cm d (¢f #)

Vv, 29.13 1.61 99.3 8.3 20.83 191.96 138.88 72.35 15.07 144.00 23.92
V, 23.96 1.72 91.0 11.3 29.49 110.12 88.42 80.30 13.78 124.00 28.59
V; 29.79 1.56 81.3 8.7 2491 122.87 107.52 87.50 14.33 139.00 28.70
A\ 25.36 1.47 88.7 8.2 26.89 153.15 136.27 88.98 14.63 141.00 31.45
Vs 28.13 1.83 89.2 12.7 25.53 118.84 108.19 91.04 13.49 142.00 33.63
Ve 22.18 1.46 85.9 9.5 26.02 127.07 110.45 86.92 14.31 139.00 27.56
A\ 24.58 1.45 101.1 10.4 2245 160.13 148.98 93.04 14.07 145.00 39.57
Vs 28.11 1.79 93.5 11.6 25.06 183.13 172.13 93.99 14.87 126.00 40.03
Vo 27.40 1.52 91.1 10.0 23.59 159.41 150.62 94.48 14.14 145.00 40.75
Vio 27.93 1.53 93.7 11.7 24.85 146.06 139.35 95.41 14.62 144.00 45.42
Vi 27.63 1.76 93.6 12.3 28.72 101.62 84.19 82.85 14.50 127.00 42.97
Vi 32.28 1.64 92.9 10.0 26.09 143.58 135.23 94.19 16.53 142.00 30.49
Vi 23.11 1.48 89.4 10.1 27.75 126.94 117.94 9291 14.28 140.00 33.60
Vi 25.24 141 88.1 8.7 24.14 148.12 133.76 90.31 12.92 140.00 26.87
Vis 29.46 1.44 87.6 10.0 2591 155.41 145.07 93.34 15.30 140.00 35.97
SERA{E 26.95 1.58 91.1 10.2 2548 143.23 127.80 89.17 14.46 138.53 33.97
brifEz 2.79 0.14 5.0 14 2.26 25.57 24.35 6.42 0.83 6.98 6.53
SRR 1% 10.35 8.86 5.49 13.73 8.87 17.85 19.05 7.20 5.74 5.04 19.22

H X B X S 58 X MRS X, A BOEE X TR X, BURLE . X, SIRIER X, 45508 X B X AR T X, kR
g, £2.%£5H,
*F2 BEFEHREERFERELER

i X X, X; X X; X Xy Xs X Xio Xo
\F 0.7791 02264 16512 -1.3472 -2.0565 19055 04553 -2.6224 0.7393 0.7834 -1.5371

V, -1.0696 1.0073 -0.0188 0.7433 17718 -12945 -1.6174 -13836 -0.8096 -2.0827 -0.8224
V; 1.0153 -0.1345 -19704 -1.0684 -0.2529 -0.7960 -0.8332 -0.2603 -0.1512 0.0669 -0.8061
V, -05699 -0.7841 -0.4815 -1.4169 0.6224 03881 03479 -0.0309 0.2118 0.3535 -0.3858
Vs 0.4213 1.8145 -0.3809 1.7188 0.0212 -09535 -0.8053 0.2909 -1.1613 04968 -0.0512
Ve -1.7072 -08301 -1.0449 -05110 02378 -0.6318 -0.7127 -0.3513 -0.1737 0.0669 -0.980 6
V; 08484 -08957 20133 0.1161 -13404 06609 08700 0.6025 -0.4657 09267 0.8573
Vs 04135 1.5378 04842 09523 -0.1866 15603 1.8210 0.7513 04956 -1.7961 0.9277
Vo 0.1601 -0.4010 0.0013 -0.1626 -0.8364 0.6328 09372 08277 -03808 09267 1.0373
Vi 03497 -03510 05245 1.0220 -0.2794 0.1108 04744 09715 0.1938 0.7834 1.7520
Vi 02406 12972 05043 14401 14314 -1.6269 -1.7913 -09858 0.0516 -1.6528 13776
Vi 1.9063 04430 03635 -0.1626 0.2688 0.0136 03052 0.7820 24930 04968 -0.5322
Vi -13750 -0.7119 -0.3407 -0.0929 1.0026 -0.6370 -04052 05825 -0.2133 02102 -0.0563
Vi, -0.6129 -12172 -0.6022 -1.0684 -0.5933 0.1913 02448 0.1764 -1.8464 02102 -1.0861
Vis 08972 -1.0007 -0.7028 -0.1626 0.1892 04765 0.7093 06495 1.0169 02102 03059
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®3 BERFEMREZRSFENEXNEE

An A A, A, A, A, As Ag A, Ay Ay Ay
\ 23162 17635  3.1882  0.1899 05194 34426 19923  1.0853 22763 23204
vV, 02471 18298 08036 15657 25942 04721 07949 05612 00129 12603
v, 18214 06716 11643 02623 05532 00101 00271 05458  0.6549  0.8730
\ 0.1841 03983  0.0957 10311 10082 07739 07336 03549 05976 07393
Vs 04724 18657 03298 17700  0.0724 09023  0.7542 03421 11101  0.5480
Vs 07266 0.1505  0.0643 04696 12184 03487 02678 06293  0.8068  1.0474
vV, 17057 17530  1.1560 07411 21976  0.1964 00128 02548 13230  0.0694
Vs 05142 06101 04435 00246 11142 06327 08933 01763 04321 27237
Vs 0.8773 14383 10360  1.1999 18737 04045  0.1001 02096 14181  0.1106
Vi 14023 21030 12275 07300 20314 16412 12776 07805 15582  0.9686
A 1.1370 00804 08732 00625 00538 30045 3.1688 23634 13260  3.0303
Vi, 24384 09752 08957 03696 08010 05458  0.8374 13142 30252  1.0290
Vi 13188 06557 02844 00366 10589 05808 03489 06387  0.1570 02665
V.. 04733 01311 04839 00177 04929 12774 13309 12626 07603 12963
Vis 05913 13066 10087 04685  0.1167 01706 04034 03436 07110  0.0957

*4 EEFEMRERSFEMNXBEAMRXEE

A & & & & & & & & & &o
V, 04288 04969 03527 09059 07727 03353 04662  0.6169 04331 04284
V, 08796 04876 06857 05268 04012 07894 06881 07586 09984  0.5807
V. 04887 07236  0.6000  0.8729 07612 10000 09903 07637 07287  0.6674
V, 09087 0.8169 09529 06291 06343 06939 07053 08339 07467  0.7037
Vs 0.7893 04827 08442 04959 09653 06599 06994 08391 06115  0.7630
Vs 07073 09250 09696 07903 05890 08364 08704 07366  0.6849  0.6254
V, 05052 04984 06017 07031 04418 09029 09985 08762  0.5687  0.9669
Vi 07745 07427 07998 09917 06106 07355 06622 09124  0.8040 03895
V,  0.6663 05480 06279 05927 04816 08145 09506 08967 05515 09451
Vo 0.5543 04527 05872 07063 04614 05149 05774 06921 05280  0.6437
vV,  0.6058 09610 06673 09706 09754 03664 03541 04239 05682 03644
Vi, 04162 06421 06616 08281 06865 07637 06767 05704 03648  0.6295
Vi, 05695 07284 08632 09849 06228 07521 08364 07336 09218  0.8710
Vi, 07890 09347 07852 09957 07820 05774 05673 05803 06977 05738
Vis 07487 05718  0.6342 07907 09420 09152 08149 08385 07118 09529

KR 0.6555 0.6675 07089 07856 06752 07105 07238 07382  0.6613  0.6737

HEF 10 8 5 1 6 4 3 2 9 7
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F5 FEERMIBCIEIRE A KB 5B R
=it X X, X; X, X; X X, Xs X, X

X, 1 06696 07129 06127 06196 0.6475 06532 06698  0.7595  0.6480
X, 06705 1 06912 07596  0.6964 06452  0.6464 05993 06772 05959
X, 07505 07321 1 07337  0.6799 07365 07344  0.6928 07228  0.6837
X, 06043 07519  0.6835 1 06668 06358 06267 06615 06331  0.6003
X; 0.6517 07229 06651 07051 1 0.6440 06361 07029 06784  0.6772
X 07086 07005  0.7488  0.6994 06718 1 09072 08011 07494  0.7968
X 06661 06575 07038 06469 06173 08843 1 0.7748  0.7078  0.8080
X; 0.7243 06605 07034 07234 07266 07985 08075 1 07325 08175
X, 07608 06766 06801 06407 0.6474 06960 06969  0.6809 1 0.663 1
Xio 06728  0.6217 06614 06340 06713 07698 08152 07956  0.6859 1

3 eSS

MR IR A IR B AT TR B Eb A 080 11 S B
EER, WSS H 0 REE, )2, WEkEE
M, JEBEREE > 0.70 ~ 1.00 M5, > 0.35~0.70
A SEEK 0 ~ 0.35 S 55 BRI, A gE b SCHKE
EHI7E 0.35 LU F, BB AR e i 10 PRI
R EERZ, £ 10 MR ERh .4
RO | 25 S L R S B0 v S R 7 R T
3ANEEA T, X5 I R e R
T B E T35 55 W 7R b DKM RS A A ) e DX 28
FERE = e R AR A AR — 5, BARAE—
SEIRIE T, X 3 MR SRR FEPGE R T,
A TR ™ P E A 58 . N, Sk
STV ORI LB A KRR i I e B R R
g SRR AR A AL X KR 7 i TR AR R A
R0 A LRI B B A% S KRR ™ ) 11 E [
EGI[ Y e e (SR IS Sy =g I8 VA b bl
— 2R RRK AL A PRI T 2U G AP, (HA
RIGEE R, Gl 57 R /N, X 5
XTI 4 S5 O AUE R PO 0, D PR AT B i R X ™
TE BRI 5 i 4 A Tl 2, DRI sk AELAF X 4/ o

X b A S 10 MR T, kB
SOREE L R B SR S H iy 4 AR S OB
LB E AR 247 5 A R 2% AH HL5E ) (14 2 2
YRR . EE RIS, SR A R R TR
RHPEARD, Xiao SEXTAEH L X 200 ASEEAS S FP Y
PR PRIR A R, T 30 4E SR KR S R R R
AR S VF 22 OB B G 3 R AE b

R T NP, SO R B, SRR
IKAETHRAER AT AL, HEFESS 2 ™, A
WFFE AR, SRS 7 DA™ R R ) AR o T 3R Y
2SI, DRI R B R R i MO A
Rz—

ERVFAE S LI I e il S ENERIES
RO A RREA B2 SR BRI R
TR CEEY SIS R S ZE b
e 7 O A O T A RO A SR SRR
DYSFSE Ik S Giliprize s

SR
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7R B T SE AL FEYIFER.,2015,29(6):595-598.

[2] FHZRF- % MB.RE b A5 R RS HEXTARAS ™ i SRR iy
FTREZIm[T]. PO R AR 2 Be412,2016,26(6):137-145.

[3] A, U85, FK A B, 2. S R RN o g = B 1 i I
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[41FF AR EMW AR, SR, T E SR KRS = i A
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Grey Correlation Degree Analysis of Glutinous Geng Rice Yield and
Yield Components

FEI Yunyan®? YU Bo?, HAN Huaxin!, GONG Hongbing', JING Dedao*
(1. Jiangsu Hilly Area Zhenjiang Institute of Agricultural Sciences, Jurong 212400, China; 2. Jiangsu Vocational College of
Agriculture and Forestry, Jurong 212400, China)

Abstract: In order to ascertain the influence of yield components on glutinous geng rice yield, grey correlation degree analysis was used
to comprehensively evaluate the 11 yield-related characters of 15 glutinous rice germplasms. The results showed that grey correlation
degree between yield components and yield in descending order were effective panicle > seed setting rate > filled grain number > total
grain number > plant height > thousand-grain weight > growth period > flag leaf width > panicle length > flag leaf length, and their
correlation degree values were 0.785 6, 0.738 2, 0.723 8, 0.710 5, 0.708 9, 0.675 2, 0.673 7, 0.667 5, 0.661 3 and 0.655 5, respectively.
Comprehensive analysis of grey correlation degree indicated that breeding of high-yield glutinous rice should focus on the selection of
effective panicle, seed setting rate, filled grain number and total grain number.

Key Words: Glutinous rice; Comprehensive evaluation; Grey correlation degree analysis; Yield
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TLI3AR B/ NS vy B Sk

M, A R T
(IR AR Bl 5 R BT IR/ R T35 B3¢ 210019)

TR AT XTI R ASEIE T /N e 7 E U B ok AU IS E RN R VIR B2 AP EIT R /N
PRI, i BOC T SE B 1 HAZ IR A 600 ke/667 m” £ 800 ke/667 m? BTG EE. ASCHRPHEE T/NEFH. 5
S ANl o™ R SESCBER AR , TEAR RS, 1T ACH TSGR RH AR 1 FOE D AR Rl TR BERR R R AR
BE B HUB REREIT IS5/ NS ) R ) 2 SRR, AL AR A7 S T/ NAERR™ e™  R SR AR S

SRR s /NAZ 5 ) R BRI 5 BT  RE
hE 52T S512.1

P R GET T R RS BBAGE T, V195 2023 48
INZFORETRIRR 248 J7 hn?, b EAEREAN 1.2 77 hm?, 3%
W 0.5%; By~ 137.3 12 kg, 5 EAERN 0.8 12 ke,
B WE 0.6% ; 07 T A7 5 383.2 ke/667 m?, $LAEAE
WERRIN, B 2023 SEE R G R R AR A E
B IR Y 389.0 kg/667 m? AT A 221 0L I,
TLINEERE LXK, IEAE R A E R AL H S
Ak, ZINZZ BR8] 1 34 2 8 T 255 5 il P o o o 22
SR HIHEIR A B R INIR FE W 25 5 KA R
T, R T ) 55 2 R TN ) 2 R IR R HESK
H T SRR S Yk T 45 ) i U AR R, IR
I 22 T 25 o s F B R R /N2 P R 2R 3200
b VLSRR — R 2R G /N & e kb
FAR B FE 9, (0 S Bl b Z24F A 7= S B 04 B0 52
R XELUHET

TLAE A BARME K& R B A A R AR TR
A RERARA A (LT RRTARRE) T+
TR 2 A St AR M B U R B2 4 R A
b BE ST B A AR AP, JEAER TT oA B
Al B DX/ A = i AR S T 5 (5 98 IR
TR R E PR RS 2 E ARKES I
() =R Bk K, AR R AT , BV R RO i 1 = 4

Wk H 1 :2023-11-28; 42 5] H 1 : 2024-04-03,
PEFTRIAN 5 A (1985—), J R UM, F2 2 A VE o =k b
FANHET TAE. Email: 359184902@qq.com,
*EAEIER R (1994—) 5B W4 R 200, EEAFRAIED =
FERRREIISE . Email: pyh007@vip.qq.com,

M ERAREAS: B

XEHE1673-6486-20230272

it i R SR 25 B U R A RN A T
B RARA PRI AR B il /N2 A = (R RS = 5 4
77, H /N T AR R R D R sk . F
2020 AEHES S FIERE 33 SN 827.5 ke/667 m?,
W T VT8 /INZZ R P40 53 o 2022 IR 432 F] AR
32 1860 SZI 7~ 813.1 kg/667 m>,2023 AEHEWEI3/A
H)E A 1860 SZUCi P~ 819.9 kg/667 m?, M M AEFETT.
P/INAZ R PR AU AL T AR i (R 1) 5 R 4E
N T B /NZE 1 O H P K 641.1 kg/667 m?,
R3S T VLR 4 X B e 5% o

ARSCRBVLIAR BN E B &R HA, L
CRRFRBH T A, LIS A R | Ny T
BN OHE, LALLM AR 2 m R A1l 5
OB R AT R O ek RAIOG
AR PR T PGB R RO B HE )T R R
FEEORBEA, PORIE S &, ARV T 7R Y8 2
VLI N SR R B b o
1 SRERESXUSR R
1.1 FHEOHHE

IRAEAE OB bR fETF 2K 2R 723 T 5 40
IR)ZAE IR, 3 B WK HEZK R/ N2 R A R4
TG AR KRR LA R s 2 AU IS S A 4T
1 AN FEASUS AR A A5 58 28 5 b 37 3k A
R TAE, Fe4r R 28 iR sk 33k KT
G A AR PR B 2 2 W E O T g SR &
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2024 4F

Fa1 FHol

Jal  DRUEMCR R BE , B DR O A Uk . SRR
F1 R i BRAS FF  BUREER 50 45 , ORIk H T RS 3, DA
SO PR SRR
1.2 ShFhERE
Ry R B T R A O R N TR X
WS AT ISR 7 s B R A
N1 AL R VATETY AV = ¢ s Ned i T O | o AP v U

A 33 MEAE 43 HAZ 1860 25 R &Nk P /N EE
anf, JrpiESZ 33 AU 1860 Ed v Iy, &
BlIEPRL R (R 1) b XLk 5 5 7
2 13 SR IE PO TR/ NE b 5 U 5 R b
XAk se 23 3 25 B 10 SR Pk
(FPE/NZZ S

x1 IHKE 2014—2023 £MEBE-HIEZW =2 S5BNEN
B AT AN BA 1 Ty ZEBERL/ RS
OB 6T mt) (TR I66Tmt) (i sy UL R TR
(A~ 1667 m?) (ki /FE)  JFiht /g
2014 HVESTAE] WEE 33 695.8 12.2 64.3 37.6 423 45
2015 BRMESAE] HEES5 S 658.4 11.3 63.5 36.8 41.2 45
B ATE HE S5 S 733.7 12.6 64.8 39.1 40.7 47
2019  MEHESTAF] O HESE 35 682.1 15.5 68.4 41.6 40.1 43
BT M 19 676.5 15.4 715 43.0 38.1 42
iz 35 789.2 11.6 63.8 41.0 38.0 51
2020 HHAEATAFE]
W 33 827.5 11.2 64.1 37.0 46.0 50
e 46 751.2 10.8 63.9 43.0 433 44
2021 PHESAHE FBE 1860 754.3 11.3 63.5 36.0 41.0 55
i3 50 781.3 115 64.3 42.6 41.0 47
2022 IGHESATF] HFE 1860 813.1 11.0 64.8 433 38.1 50
2023 WEEFSAF] HFE 1860 819.9 11.8 63.7 41.6 40.3 51
1.3 G RN T ; Bh T R 989011 5 I [B]HH B R AR S AN 7]

TE R RO /INZE R o e A S, R RIS
FIF R ITE . DIBACHTTE B W H: A ],
PE SRS BA A 5 ~ 6 I, SRR EE 2 ~ 3 2k
KNSR ER M AAI 6 ~ 7 I BARRMEE 3 ~ 4 4,
R A5 H A R S5 A0 e R I, b 2 Atk it ol
EREW R 10 A 12—25 H , $hlkEg A2 &1 b Fak
W 10 A 1625 H, TP R DUITHE R &
PESFIERE RIS 10 A 25—11 A 5 H,

2 BREEMEXUEIr RN EERE
2.1 FpFabr

211 EHME, HLUFAR, ERE R
TRiFe (g) x HAEECTH /667 m?)

PRI (kg/667 m?)=

P (%) x B3R (%) x AT (% ) x 100 o

U R 2P R EORAEFE AT 10 d MU/ NA2 dh A G &

R S ) R ST S PR E L DR LI 11 A S H
A I 85% 115,11 H 5 HJG%: 75%7t
o Fh A IR A IEN 65%115 .

2.1.2  ZyFIFERP . B 6% 3T B TE A AR
40 mL+100 kg/ RFPF-HEFN; 808 271 (4.8% At -
I I I AN A ) 135 ~ 150 mI/100 kg T ;
B 29 % IR RERN R 75 o + 25% “fH v (B e
12 )FLIM 20 mL+100 ke/ WRFhFHEFD 5 B TGRE =
WD FHAK BRI 20, R LT A RTE 99% LA I,
PEEHER] 4 ~ 6 h J5 FELA% R,

2.1.3 IRFMEZE, R S R R IR T Y A
filfo SR FHIR B ZERARRE RN, BE R0 2 i o 75 AR
AI54E 35 ~ 40 °C, SEILERTTH 1, fEdhH PR A%
R ZE R T WK R B AR T B 1 30% ~
35% PRI HITE 8 ~ 12 h, VEJLHBIX SHERS L
+HX 10 H 25 HUUG , MRS HALMIX 11 7] 1H LA
JEAERN ) T 2R 2R AR R
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2.2 HHEEAAHE

URAAFT R R A AL 2, $2 g H M B K LB R
PERE , I8 B RE S HE HEDF R I ROR , 2 S R AR
FARIE I FREARPUEIRBE Ty o IRANIREE 7E 45 ~
55 em, AMBRFRLICZE , RFABLIE]IE 35 ~ 50 em SHEL;
BERGRIEAE 18 ~ 25 em, ARG OV FIBE/E )2 R B 1
AR T Y
2.3 R[R] o A I A
231 Zht RO RER . BB S B
PE2E IS, SRR A AL A7 2CBCEI LI R — it
JIE— A 1 — W ME 265 R LA F K T Y R BE 4% %
Fh 48— FF R L 9 ) — R S 2 1 A
ARSI ATHIFR S L B ASHE 2K
23.2 W EEIEERE AR . WP LR
HAERAER N B AR, e m g AR R R
HZRB5PE . TERSUERF B ER K HF R -3 U
(% B il IE— Cie#f ) — 1E sORUie Bk 52 =08 =
e TR VR85 AR S R R, X 1 22
) FH HISE I 1
2.4 VHREREFNY MG

122 HHE KA AR R0, A Bl 2 i K 3
30 R PR /N 1 A T R 1 s = N 2 2
ARG, 1 I R S AR 1, B B
TR REMIEIHERDRE B, e S i BEYAES 2/3 1
BREFN 1 A7/ o BEASFE I ZZ HHYE 2R A HEK B [7)
B T/ IR 1 7 ~ 2 TRk 1667 m?, I FEEL
B 2 J7 ~ 3 A 1667 m?, SEIRP I RL
2.5 SR E

B R SR R S ROR . FRIRRMLE
b IR ST SR IE A ST B VLR BAE/NZ T
W AEFP AR fedE PR K H SR IR S
BRI, J R UREHET B RS bl b
S B R R A R A, AN LRR A RS T] |
That b IREE A2 B SRS WA, 1 ELd b )
TE AN S B WA A IR B [ i B R4, i
PRMUEALAT BT RTAR 5 B2 BCARMLEML W A8 Al TE AL
BRI H SR R RS, SR RIE R
VI R BB AR W, B B
golv A R REAnAL , S Aoll ™ ARl as

3 ERBAEERERS SRR EBER

3.1 FERESHRAL
B R A 7 5 BEEAR 1 K s U 2l A A

B SIIR R MAERKET, RS
2R R TR T T, A AL, A
PR 3 BENE , LA i S5 S SO A R 04 21 D T 5
P o VLA B A/ N2 ey S A FH ) R 454
B (6 DR, FEART 10.8 7 ~ 15.5 Ttk /667 m?,
SEYFEAET 12.2 TiRE 1667 m?; i 2585 63.5 7 ~
71.5 TiA 1667 m?, V-1 i 2 25885 65.1 Ti A /667 m;
HRTER36.0 T ~433 54 1667 m?, Y47 kg
402 1A~ 1667 m?, VISP BEREAR 61.8%; FERIEL
38.0 ~46.0 ki / B, E-3 40.8 i / FH; TR 42 ~
55 g, V34 47.5 ¢ SEBLHFR ™ 2 600 keg/667 m? F2E
F2T13) 800 kg/667 m> LA .,

3.2 LS LRLRP R

321 FlEEAE. AR By S50, LA
RIS Hbn i 22 5, A #his 0k, fEAUIE R
i b, 0t e AT A TR I it B A T 2
BEIE ., /N —ETT AR 18.5 kg/667 m® 7247\ P,0s
4.8 ke/667 m?, FEEENE SHENE L Lol 6 + 4, o
FAEPRZE 10 kg/667 m?+ R —4% 10 kg/667 m?; 43 BE
JNERIRZR 10 ke/667 m?; 4515 N0 A2 AENEAE ] 4 1
Wi PR 2% 7.5 kg/667 m® + 45% 2 ENE 7.5 kg/667 m?, {4
TEREAER 2 MBI FPRER 6.5 kg/667 m* A7 s BB
PRI R — 2580 0.05 kg/667 m>, “FEA4535 " 24 ifd fils
0.04 kg/667 m* ZEH AL 3 ~ 4 YK, SR/ NGk 1
i, FHCR

322 B, EEKFE/NEZLE 4~ 5 H G
“BRALTET40 ~ 60 mL/667 m* VAT HEYE ; X TRE
PRI R HE B AR A (AR JRUS: %) FE e, 7 ke B 4]
S G W TS TR e TR, I A e AR [A]
HEPUEINE; WU/ G T 40 7S /667 m* Y
FH, 2855 ) SRR AR 0 Rt S 0, 7e
WA H0.5 2= R “2h 3740 ~ 50 mL/667 m?
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Practice on Super-high Yield Cultivation of Wheat in Jiangsu
Agricultural Reclamation

GE Meng, LI Yanpeng, PAN Yuhan
(Jiangsu Agricultural Reclamation and Development Co., Ltd., Nanjing 210019, China)

Abstract: In response to the main factors affecting wheat high yield, such as tight crop connection and agricultural machinery and
agronomic matching, under the rice-wheat double cropping system in Jiangsu Province, Jiangsu Agricultural Reclamation has
continuously carried out research and demonstration on super-high yield wheat cultivation techniques, and the super-high yield
demonstration fields have achieved a new leap from 600 kg/667 m? to 800 kg/667 m? This paper focused on the key indicators of early
wheat planting, high-quality agricultural machinery operations, stable and high yield, and summarized in detail the main technical
measures for super-high yield wheat cultivation including seed treatment, deep soil loosening and tillage, adaptive sowing operations
for different soil types, ditch wall sowing to expand edges and increase efficiency, full-process digital and intelligent management,
stress resistance, green protection, and prevention of premature senescence. It provides technical support for stable yield, high yield and
high efficiency of wheat under large-scale and intensive production conditions.

Key Words: Wheat; High yield and efficiency; Technical measure; Integrated promotion and demonstration

(L% 10 W)
Effects of Selenium on Rice Growth and Salt Stress Tolerance

TENG Haiyan, REN Xin, LI Kuihao, LIU Yuan, GONG Yongchao, HAN Yugqi
(College of Chemistry and Bioengineering, Yichun University, Yichun 336000, China)

Abstract: To elucidate the suitable selenium concentration for rice growth, rice seedlings were cultured in Kimura B nutrient solution
containing different concentrations of sodium selenite, and phenotypic comparison and biochemical detection were conducted. The
results showed that the main root length of rice was increased and the number of lateral roots was reduced by sodium selenite treatment
at the concentrations of 2 umol/L, 4 wmol/L, and 8 wmol/L, while the growth of above-ground parts were not affected by that of these
concentrations. Rice seedlings grew more slowly or did not grow anymore under sodium selenite concentrations of 40 wmol/L and
200 wmol/L, respectively, and the total leaf protein was significantly decreased, while superoxide dismutase (SOD) activity was
remarkably improved. The tolerance of rice to salt stress treated with 8 pumol/L sodium selenite and sodium chloride was increased,
and the total soluble protein in leaves was significantly higher than that of the control, while the activity of SOD was lower than that of
the control.

Key Words: Selenium; Rice; Growth; Salt stress; Soluble protein; SOD
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sk BR, JBAAF-
(LI A AR & SR A B w34 W), VL0 Eh3k 224354)

BN TS BT, KR AEAE SIRAEAERTF N 5 P05 B RIS 41 -A 6 A = e 5 7 R SS H BO R, %k
AT R TR K POREAE A AN IEAE S S oI ARl BB R e i R 5 3 PR R A KRR R AENE A TR, S 1A
AHAEAENE SR AL BRFD 3 FhRAENERAEAR R (A B 1—3) . S52R BR Ml AR R SR AENE Y 3 AL PR E] K RE P i e i G
TG X, P S 0 B P 24.5% 5 {2 AENE 38Tt P,O5 A 2 AR BR(ARBR 1.2) -2 0] BB 7 26.5% , HL AR AEHE
Uit PR ZE AU AT 3 17 5.29% ;i AL AR FPO RERAAR AR A AL T 1 LI S B R A AU AL BE 2 37 2.3% ., [RIL, BERS— i B AR A
JESARTENE . EEAEATATIE (R AL AT B, B MERERR — 5% (8 ke/667 m?) BT EIRES (20 ke/667 m?),

SRSIA . BEE SRR IE s SR AR NE R ; P B A T
B 42 S .S511.242

KA LA JH X SR 2075 SR A ALY, AT
PEATIER 2 2 B , AR B A R A A B B A T
TERTHA AL T3] o AR 5 L g 0 S 2 HH B
BN EE =2 . AT ATTE R, SR
ARG KR RIS 2 A I g 06, RS KRS A= 5
AP N P,Os 5 24 F I —2F L E
021, DR, A B AR AEAE 5 PR AEAE X k35 K A
B R AR R B AR AR P, AR
SRR, R A A AR S o BE AL, i
A0 e i P AENE S PRAEAE R LR |, 3 B )
T M KRS i, ARk, KRS it A e FENE
FIERAENE FRIATRE A $E TH, {5 [ i X 224> FE AL
S PRAEAEKCTT HEAT A e I S A 40l o AS 1308
XA [ SR AENE 5 IR AENENERGHA T HL L, B 7E 4R
A e B AERE S PRAENE R AE BC T

1 #REFE
11 e S e

IRIBAETT I A RO K By A B vl i
TN TS AR PR IX 37 KBA 37 46 (120°13"E.

Wk B 1:2023-09-12; %[5 H 1H : 2024-04-10,

FLETH Ao 6 8 T A7 (2022-8]-017-03 )

EE RIS 5k BR(1973—), B R 20, FE NGOl EH 5404
AT TAE. Email: 644056533@qq.com,

M ERAREAS: B

XEHE1673-6486-20230258

34°04"N), A5 H b 1 e 18, BRIy
Hd

B KRG L RN TERS 55,2022 45 H 13 H
FFh,6 H 27 H AN TRHR, 7. tREEZ BN 25.0.
13.3 em,2 JT /X /667 m2,3 ~ 4 i / 7, FAW 6 T ~
8 Jikk 1667 m?,
1.2 K

I 4 AL, 3 IRE R, 12 AS/NX FEPLIX
HHES, /DX 15 m2 (3 m x 5 m) , £&/NX 8] 5 H
YRR, HIBE 15 em, 55 20 em, PR B 5L, B/
A7 HERE o IR X DU BE 1 m LA E 7. BRI
KR AN, i i oy - SR 7 il —A
FH N 1 20 kg/667 m?,N \P,0s JFit LA 12 045, Hi
RALIE % KR + 2 BEAR fEAEAE + PRAEAE i L
H6 4B BENEE N 7 2 342 AEAE IRAE
AR TR EE R 6 ¢ 4, N FEAE 5 43 BEAR Y F IR £ .
PEIENEAE 2 FE A3 AL T R w (48] 4 mHHD A, — 24
P,0s B 9 kg/667 m?, Hrh 60%/EHENE . 40% 112
TENE s TRACAEAE 2 B A0 2R 3 W1 () 2 it )i
SR ZE  H AL Ry L3 1. fEFENE S 40
I F8 it S 2 240 R BB P () R X 00, O A e,
1 d K" BRI B S T
1.3 I H 5k

FeAk 5 AERm S d WL 1 kg, AR BRI A K
FE R TG BL , B BUK R R AN B0
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WA A RREA) A REI] S RE] ) R B
S WY i EORE A 2 REORE R A R SOR R R

JERIEL SEIR TR, TR T

F1 RERESREEREGLERS
FEHENE il PRIEAE
VIZLON S YA =Y N/ P04/ JRZ / A / N/ P04 IR/ N/
(kg/667 m?) (kg/667 m*)  (kg/667 m*)  (kg/667 m*) (kg/667 m*) (kg/667 m*) (kg/667 m*) (kg/667 m*) (kg/667 m?) (kg/667 m*)
8
1 21.5 11.6 12.0 53 73 48 3.7 7 32
(MR %)
20
2 21.5 11.6 12.0 53 10.5 ] 48 3.7 7 32
(R BERRES )
3 21.5 11.6 12.0 53 10.5 0 48 0 7 32
CK 21.5 11.6 12.0 5.3 0 0 0 0 0 0

1.4 FdagitS5ahe
H Excel 2016 JE47 54 b ¥ 5 E F=e 221, A
SPSS 23.0 #4717 2253 o

2 ZERE55WH

2.1 ANFEMEAEIE S (R IERE LA Ab BEXS K FE P 1 5
AR

HH (] A A 25 SR B (3 2), (e A8 A 5 PR AE
i) 3 AL FRSE R E I 31.00 JTHRR 1667 m?, LN IR
HAM 3.11 T3k /667 m?; AR AENE it e rY 2 A4~
REFR(RbFR 1.2) - 31.01 J7 kK /667 m?, [
PEAEHE it IR & A AL FE 3 5441 0.04 T3 Kk /667 m?,
b X BEEE N 3.12 T3k /667 m?; A& AR NE Hh 5 it i R
TEGALEE 1 AR AR A b it e B R S 1) A B 2
PRy e U B 14 1 0.34 JT k1667 m?2,

Jite f2 16 AE 5 R A6 RE B 3 4> Ab 5 359 B B £
24.60 Ji A~ 1667 m?, HLXTHEHE N 1.60 J7 4> /667 m?;
PRACNE Fh BRI i 2 AR AR FE 1.2) P35 ik

$724.73 FiA~ 1667 m?, HUARAENE Hiti PR AL B 3 34
1037 734~ 1667 m?,  HEXTREIETN 1.73 T1A4~ 1667 m?;
PRAENE 3 TR — i AL PR 1 AR AENE 3 it ik
BERRESAIALIE 2 1 BB N 0.27 T34 1667 m?%

Jite fE 16 B 5 AR A6 BB B 3 A4 Ab B SF- 349 B il %
79.36% , X BT R 3.10 73 43 5 3 12 28 M v 1 7
NG 2 A FRCAEFE 1.2) P-4 B 79.72% , LEAR
TENE it R 2 B AL BE 3 $2 5 1.08 43, HEXT T
B 2.74 E 4315 AR AERE Hh il e — B Ah B 1 He
2 76 R Hh 348 it 2ol 19 45 1 b R 2 19 BB R T B
0.02 4T,

Jiti A A8 B 5 1R A6 AE G 3 A A B SP- 35 R %
103.0 %7 / F, HEXF BERE AN 19.6 K7 / 75 2 AL HE Fh 34 it
WAL A 2 ANAEHR (b FE 1.2) P2 R0k 5 101.7 47 / BE,
U A HE it bR R B AL TR 3 80 3.9 kL / B, HLXT
HESE N 18.3 K7 / F 5 (1 16 108 v v i e e — ‘i 11 b 1R
1 FUARAERE Hp 1 it o i R 5 A A B 2 %) R T
1.1 k7 /

®2 ARMEEIESRIERETHKEEMEK

Ahs PRI / JAEEL / AR BRI/ SR/ SR/ TRLIT i /
(JTHE 1667 m?)  (TTA~ 1667 m?) % k7 /) (7 / F) % g
1 3118+050A 2486+070a 79.71+224a 1022x45A  937£12A  918+1.1bh 2929:142a
2 3084x052A 2459:045a 79.73x146a 101.1:0.8A 91.7+15A  90.7+15b  28.78+0.56a
3 3097:067A 2436+024a 78.64x0.76a 105.6+1.5A  957+20A  90.6+18b  2883:056a
CK  27.89+045B 23.00+£032a 8246+1.16a  834+06B  812+20B 973+25a  30.86+0.67a

T RIS R AR RS 7B NG PR R A BRI 28 5 A R SE 8 L (P< 0.01) FEit 238 X (P<0.05). T,
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Jite R A8 B 5 AR AERE 1 3 AN Ab B SF- 35 51k 4K
93.7 A / L, Bont R i 2y, LGP RGN 12.5 % / 7
PRAENE rh BRI Y 2 A FR (IR FE 1.2) -3 50k
%0927 K%/ B, AR FEAE FUite R F A AL 3 b
3.0 KL / B, HEREBEEE AN 11.5 7 / A8 ;4 A6 B v i
MR A AL PR 1 HE i A R S A A B 2 i S
RN 2.0 ki / B

Jite {2 A6 AE 5 f A6 AR B 3 A~ Ab B 34 45 5 R
91.0% , B REME AT R#AR , HLXT BEPRAR 6.3 T 495 5 i
FEAE S EREAL Y 2 AR FR(LbEE 1.2) 382850
91.3%, FARAENE HiR R b3 3 $2 0.7 A 43
R BN BRI 6.09% 5 £ 78 A8 b 334 it il i — 4 1y Acb
B G B RR S AU AL B 2 (LSRR 11 H
G

Tt A1 A6 AR S5 AR AE AR Y 3 AN &b B 2 Tk 5
28.97 g, LU HABEAIR 1.89 g5 £ 4618 Hh 3 i i NS 114
2 N AEFH(AbH 1.2) TR & 29.04 ¢, HAE fENE X

Jiti PR 2 AAL IR 3 19 0.21 g, Xt HRFEAR 1.82 g3 12
TENE PG T R e i A0 P 1 LU it A AR S 1
AEBR 2 TR RIS N 0.51 g.

2.2 A[FEEFENE S LR AE N AL A Ak BT K Rl 2 1
21|

=25 R R (£ 3), R DAL FE 1 7= e
F, 4 0.994 kg/m?, XS REIE S 0.217 kg/m?, 357
27.9% ; RbFR 2 AR 2,0 0.972 ke/m?, HLXT BRI
0.195 kg/m?, 3477 25. 1% ; Kb B 3 =855 3, N
0.934 kg/m?, L XF R3S 7 0.157 kg/m?, 3 77 20.2%
(£3),

3 AN FRSEHFREE 0.967 ke/m?,  HEX I 4R
BT B 0.190 ke/m?, 3977 24.5% . ARAEE 3
WEREAE Y 2 ANAEFE(AEFE 1.2) 2775 0.983 kg/m?,
FLAb B 3 5457 0.049 ke/m?, B 77 5.20% , L%} HE 4 7=
0.206 kg/m?, 3477 26.5% ; 4bFH 1 (177 1 0.994 kg/m?,
FEARIE 2 3977 0.022 kg/m?, 1477 2.3%,

®3 AERERSRLEHESLETKEHTE

/MK [(kg/m?) I CK $#5%
Qb = -
I I [l -1y 2 ZEFBENE kg/m? %
1 0.961 1.011 1.009 0.994 0.023 A 0.217 27.9
2 0.977 0.997 0.943 0.972 0.022 A 0.195 25.1
3 0.937 0.959 0.905 0.934 0.022 A 0.157 20.2
CK 0.829 0.751 0.751 0.777 0.037 B — —
3 Wit E&R FHLCAit 5 N AR AENE AR 3 1R 2255, ~F- 343

e FERE S e R ih > P = BAE AL Ut T, it
WA R EOREOY U S, T EE R N S
P,0s, AT Bj 1L 8000 BEiR Ak , 55 8% H 8] 73 BE K
FRE, B IR RERAE S SR RAENE R TEAE R
B A0 I I A0 AR I T, RS i RIS, B
B IEFAEIR Ak Y SR B VR TS, R, A T
ATt AENE S PRAEAL B9 XS R, it fie FEAE 5 PR AENE )
AbBE 1—3 BOKAE AT AR E — L8 RO BE, AR AL
INBESE I, BT i, BREPRAY R R R, AR SR
SRS B . A, NPERHR S EUER
BRI SHERA R 2SR TR A T
Wik, (E R 28 DR P e RS A, B BRSO SOV S T, 7
B T TORLSURE R BRI , A5 98 1 25 4 7,
0.157 ~ 0.217 kg/m?, 3815 20.2% ~ 27.9%(F 3) .

XFFEA POs IAEIENE, 7EACTE 1 F0 2 Yt

FRIREN T 0.049 kg/m?, IR EE IR 5.2%, HE— 0t
GERM T TEARARNE tr s IR — i Ab 3L, AR
AT 0.27% , SCRIEIE N2 2.0 K7 /B8, TR W
FHRBLIE NN 0.51 g, B ROR B0 .35 38 ik |
0.022 ke/m?, B4 G EE 2.3%

25 b AR RO RE Y AR b, AR RL, TS A
Jiti FH 3 ‘BT AR A6 A5 R A AR , it FFT %) = B2 A g R
F L AEAEE S RN A A N it F 0 8 kg/667 m?,
FE it AR A AR B, BT LSS RS 34 0 P,0s, LAFE4)
RAEFLIZL, @ P,0s it 5 R 3.7 kg/667 m?, B &
667 m? i) -3 FAdH 8 ke IIBERR —#45Y, 20 ke 1
PR

SR

e

=
HE

[0 B R . RN 26 i K A P
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Effects of Different Formulas of Spikelet—promoting Fertilizer and
Spikelet—preserving Fertilizer on Yield and Yield Structure of

Geng Rice
ZHANG Yue, GU Songping
(Huaihai Branch, Jiangsu Provincial Agricultural Reclamation and Development Co., Ltd., Yancheng 224354, China)

Abstract: In order to explore the effects of rice spikelet-promoting fertilizer and spikelet-preserving fertilizer with different formula
combinations of N and P,Os on the yield and yield structure of geng rice under the wet infiltration fertilization method, the geng rice
variety Huaidao 5 with a larger planting area in production was selected as the experimental material. Diammonium phosphate,
calcium superphosphate, and ordinary urea were mixed in the rice spikelet-promoting fertilizer. One control group (without the
application of spikelet-promoting fertilizer and spikelet-preserving fertilizer) was set up, and three fertilization modes of
spikelet-promoting fertilizer (treatment 1, 2, and 3) were used to study the response of geng rice yield and its constituent factors to
different N and P,Os formulas of spikelet-promoting fertilizer and spikelet-preserving fertilizer. The results showed that there was no
statistical significance in rice yield and yield structure between the three treatments, and the average yield increased by 24.5%
compared with the control. The two treatments (treatment 1-2) with P,Os application in spikelet-promoting fertilizer increased yield by
26.5% compared to the control, and increased yield by 5.2% compared to treatment 3 with only urea application in spikelet-promoting
fertilizer. Treatment 1 with application of diammonium phosphate in spikelet-promoting fertilizer increased yield by 2.3% compared to
treatment 2 with increased application of superphosphate in spikelet-promoting fertilizer. It is recommended to apply spikelet-promoting
fertilizer and spikelet-preserving fertilizer to geng rice. When applying flower promoting fertilizer to geng rice, increase the application
of diammonium phosphate at a dosage of 8 kg/667 m? or superphosphate at a dosage of 20 kg/667 m?.

Key Words: Panicle fertilizer; Spikelet-promoting fertilizer; Spikelet-preserving fertilizer; Geng rice; Field structure; Field
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AT UL T Ak R B

PR, /N, 2 =
(R THRAEY TREARAHE, T BEat 211103)

B IR AR DUIEFR FF A A o AN AT AR 5 - A HL &, G R i FR BB E I 2B K .
REWIEEEE 18 ( Streptomyces rochei) 225 AR BRI 1.2, FH 95% B AR A S% /K Rk FEVE N FORRE & & 8 10 d J5 , 32
Tt 5%2AY) [CHERR TR BTR, BN K IR 50 d, K IEES SRS , IRk 0 84008 & AR ZRAR B & AE A HUIB R bRt . 40
LR HUIE R FH R KRR AL P b, 005 KRR 14 43 BEER TR T i A i o 45 SR R B, 58 FLARAE O RO L, KA 440 Bk T
BT R A BRI . 5 AE YA PUIE 300 ke/667 m? AY/K AR/ BEEL TR & A0 2 b BE AR BN T 32.0% .10.6%
17.6%. L3Rk AT 200, Bt F A= 1A HLIE 200 ke/667 m? IS B80T . s A= 1A MLAE G S 09 388, K R A0 P e th b =2 2

i, BB G I FBOA 3G In, IRt , ZESEFRA ™ R WA WA HUIE A9 T EELL 200 ke/667 m? H'HL

SEAIR [ KR s AR A U 120 s RS s B
HESZES S511

F R AN R KRR AT IR . [Rl Bl
B AVTRY LR, H R A A G- L
LT R B H a0, S84 AR R E B
PRivEE o 2V QS 1R ( Streptomyces rochei ) J&:— il
LR, B REF RS AR 2R I b 1 IR o EA T A B
B, B S T ALY, [ 74— R IA 15 1)
Uy A YA S Y. A E R RE A
A AR R IR AT SR IR, O R A= A AILAE 5 1o
MTFA A b, AMERESR & IR AL S &
2R RIS T FOA A E I AR . B T TR
AR A B TR ALY KRR S AT
FYERFPLF4ER , B IR E RS F 2 M iR &
TR Ao YD B T A TR iR, — 7 TR 20 e 2 o
AL, NEDRH AR E SR, A B3 55 5
— 7 A B R P 2 ATt AR 4T
RIEUF AR YA HLAG i B0l A 7 v, S50k R] 1
FFA NIRRT . F AR F a5 Ak
NE B GRAA % i , B H A S IR A AR 2 | LE Wy ity
TP T RS IR, A= AT MU = 5 A R e A AL
FHHAGHACRB AP A P HLAE S AEAE
o, 3000554 BB LI IR m R AR A

Wk B 1:2023-11-08; & 51 H 1 : 2024-04-09,

TEB I 2E 4 (1982—), 5, BUBLAR 250, =2 FAR A Y
B A F 4 e IR AL R R A A LR A 7= T 2450
5 TAE. Email: 1xd820521@163.com,

M ERAREES B

XEHE:1673-6486-20230266

PUIBAHEL , LR A HLIE & A S RE I, BA P 5 Ak
Jra ZAEERE R AF AT YA HLIE A 14
JEREMEEA Y RAF I A A7 PR IR e A
Wik, B AEYAYUIER AR T 2eET,
PR A DA PUIEA BB E AT B A n e 2k
YA HLAE A ACER 3 A AT I 2 K A, mT LA
Aot P, 39 A LT S R 4R mUK AT,
PR LA AT RS R

1 MR5FZ%

11 REER

1Y FC 5 1 ( Streptomyces rochei) YL HVE 4
PR B A B S BRI TRt . & B i
e T IR AE YR A BR S R A ML %
(FTEAE, T IR)55.6% , &R & 1.23%, &5 &
1.35%, 25051 0.72% , pH A 5.53, /KFERGFTELE
A T L DX T A T SGH A X AR, A L
i 704% , 2R R 0.54% , WS R 0.13% , 28
it 0.93% o AKFESLFI R T AHE 9 45 IR A VLIRHR
Finlk B AT BR 2 A
1.2

KBS T 2022 45 3 A & 2022 4 4 I fEw™
HHTR R TRAEY TREARRA AT HERET
2022 4F 6—11 J 785U LT DX I A 8 B0R A
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KESHHKF 20244 A1 B B2
X ZAbAT (118.87°E.31.86°N) AT, Rt il BE A 7 pH {4 6.5,

(S P .o w1 e ol WA B0 3 I S I W i e
7 19.4 glkg, AT HN 1.13 ghkg, WAEA TN
103.2 mg/kg, A R0 &5 17.1 mg/kg, B &
1 96.5 mg/kg, pH 1H 5.82.
1.3 R 2 AR IR S B0M 5

WG ARG 00 2100 QRS 5 T 4P B2 G KT Y
R — S IR R, 35 CHE TR 48 h, PHHTEE
P G R BV RN E 100 L AP TiET , 35 CH5 3%
48 h JE AR EIF ik . feJa ORI £ 2 000 L
MR TERE DR 72 he KIS ARG R 201 IS
BRI EON 16.3 12 CFUML 247 . KNGS
BORT ARSI, WK SRR 60% 9]

1.4 [ERERE T KT

TR 00 A B A B P B i K RS ARS AT A AS R e L
(A) 21 FQBE 25 A B VR R TRl B2 b st ) (B) L 26400
P A 5 T B Y P AN ] 422 b i (€, X 3 A B []
SR T AR, R SR B 2 B L R
Xt EE(CK1.CK2), A0 & 3 Wk, HAR IR 41
AR 1 PR, AR A BRI 50 d, T 2022 4
3H 10 H—4 1 30 HYEm 5 THRAY) TRARA
A [ R R B R T o AR BRI AR T R
H 5 te KIS RSN E A R o R SRR RS
FE RPN , LA & fet T 2250

F1 RETIZAUSHHRBASSE

i G PrEHBC L (A) TR AR (B) Hefhie (C)/%
CK1 Al 959% £ FH TR & . 5% /K FEFE AT — —
CK2 A2 85% L FHA T . 15% /K FEFEFF — —
D1 AIBIC1 95% £ FH I 5% /K REFEFT PORHE A R R A 3.0
D2 A1BIC2 959% £ FH TR . 5% /K FEFE AT PRHE & R B A 5.0
D3 A1B2C1 95% 1L FA TR . 5% K FEFH AT PRHEA R 10 d JS A 3.0
D4 A1B2C2 95% 1L FA TR 5% K FEFH AT PRHEA & 10 d JSIMA 5.0
D5 A2BICI 85% X A | 15% /K FEFEFT PRHE S R B A 3.0
D6 A2B1C2 85% 1T I \15% /K REREFT PrRHRE S R A 5.0
D7 A2B2C1 85% L FHHAT I \15% K Feifs AT PIRRR S K 10 d JFIMA 3.0
D8 A2B2C2 85% X A |\ 15% K FEFEFT PIEHE A & 10 d JE A 5.0

1.5 HH[E] N ke

KIS E 5 AN (3R 2), B b BT
SRS L it FH AR WA MLAE R T 4 AR A L
NE R T AL A0 AT it FH B 1B SRt A (R 5 4, Uk
AW R it FH A P97t P 1 A A LA 7 T 1
R IEAE 0 B R L T 2 AR o X B AL PR
(CK) SRR H Bt A , e rpr : LA S 7K R B 7 M (N
P05 K0 Bt b 20 = 8 : 12, R[], &R
53.3 kg/667 m?*; ST BENE IR ER Tt FH iR 20 keg/667 m?s
FEAE R 5 A (N P05 K0 i by 15 £ 15 ¢ 15,
T, i 4 16 ke/667 m2, T1 b FRLE H Hji e
B SERE 38 A= YA HLIE (N P05 K0 Jiii H R
1.17 : 0.95 : 0.86, A AL 1 N 62.1%, T IA]), i
FHEE N 200 kg/667 m?, T2 AbFRFE H AL IR A FERE

Jiti FH 3% B A A HILAE 200 kg/667 m?, T3 AbBRAE
R IE it 3t 2E YA HUIE 300 keg/667 m*, T4
AL FRAEHHbE L (%) LAtk it FH K38 19 2R A HLIE
300 kg/667 m?, A< {56 Ay FH ) K DX, A4~ b 3358
JETE AR 1500 m?. SR BRI AE , 25 35 PREE
20 cm, 17H#A 30 em, £ACFRIA]A R, 2 AR A0 22
AR HEAK AR T . A AL BB E AL EEAS R
A, Hipt e 23, 2022 4 6 H 5 HKFRER,
8 J1 14 HIWE/KFEZEEERL, 11 A 5 H U, I K
FET-h s 5
1.6  Hdlisrtr

K FH SPSS 19.0 Xif 4 B [E] 254 T 5L R 28 22 0 M
5 Duncan ZE I
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20244 41 2l

x2 ARALEBEHIERAE(EFNLIE) kg/667 m?
AbFR iy A JRE HAEHE iR — &4 TRERER WAL
CK 53.3 20.0 16 — — —
T1 46.6 10.5 — 2.44 2.28 200
T2 46.6 10.5 — 2.44 2.28 2000 K& )
T3 46.6 7.8 — 0.60 1.81 300
T4 46.6 7.8 — 0.60 1.81 3000 KiE)
2 ZERE55Hm Bl B RPN I B, R Rk R R R S e

2.1 [ERR LS S PR & 2R R B
B 1A%, PrRbEA BT FIrRl & B i A B

i & ZEFE B (GDERIB B T NY/T 525—2021 A HL
NERIYFRUE (2 ) R RLE ) 70% L) . D4 AbHK) &
ZEAE R, N 89.3%, 55 CK1 AFRAH LA N 34.3%;
D3 K2, N 87.5% . fE &R N 5% /K gk
FRAL 3 & B GT T 10% KRS FEAS n Ak 2, 76
K10 d J5 AT 77 AL B R R Gl & T A
FF UG S I AL PR, 59% 1) B& 70 88 i A B & AL 1
Gl & T 3% UL PR . 290 oA R T 18 HL ) &
TR N 35 CAEAT, R T B Be AN A1) T 26480 g
YRR AR B fE 2l m RIS I AR,
R FRFED R POy 2, 38 % T R 65 5
TR
1001 . i

90t f
80r b

701 a

601
501
40¢
30r
201

101

JEZFHER Y

0
CK1 CK2 D1 D2 D3 D4 D5 D6

Ab¥
B ke AR/ INE FhE R A HL A 24 55
BHITFE X (P<0.05)
El1 BEfEETRESLELFIERER

2.2 RPESE G 55 A BRG TER B 261 FCBE B T
o

H 2 3 nl 50, R BRI Fh, 90k B9 A 5%
B R EAE] T NY 884—2012{ A= 14 LR YR 1
FRRLE R 0212 CFU/g DA & D4 A3 0 BER 1 &
e, M 2.53 12 CFU/g; D8 k2., 2N 2.01 /2 CFU/g.

D7

D8

Bl S0 5 A G R I B[] R4S o o i R ) 2R
T, TEE B RN 5% 0 K FEHS FF b B 8 A F)
TN AR WY 2 72K 10 d J5 I AR 4k
R BRI B R A i e T R BT R BT TS A 34
2.3 BN AT AS [ A 336 7K e 43 BESS T4
Jor i S i S

2R 4 FTAL, Jit B AE A BUIE RN TG A A
BUIE XS 7K R 0 43 BEER A (2 A Y, it F AE 0
HLUAE 300 kg/667 m*(T3 4bFH) 5 CK A EL , 43 BEX
T 32.0%. Jits A= Y1 HLIE R 9 AR 0 A HLAE,
TR TR AR 2 5, SR 2R B A A L
J, SRR RO , BBk KRR A K 5 1 3 K
TR, Hed, it A A HLIE 200 ke/667 m?
(T1 4b¥) 5 CK A E, TR T 7.1%; ja
HWIA HLIE 300 kg/667 m*(T3 4b#) 5 CK At , T
BT EIEINT 10.6%. A=A PR RS A
YA HLIERESE G KRS /Y 7= 1, it FHAE A LR
200 kg/667 m* (T1 4ZLFE) 5 CKAHE, = migm
13.5% ; it A W1 A HLAE 300 kg/667 m*(T3 4b¥ ) 5
CK AHLL, =3 T 17.6%.
24 ST T

5 o KRB N 2.90 G /kg; HERLSA Ky
£ 4b BE STt YRR RE AT, R S s RE B A
3500 JC /t, JREHAJg 2 800 JC /t, B A BB Ky
3200 JG /t, BERR — S HELHh 6 500 I /t, i R R
#3500 76 /v, AP PUIEEA A 1000 IT /t; 4K
PALFERF ARG FERLEE , 3 ) RN T A 2 4
WL AU B AT 5. sk 5 Fos A
YA HUIE AL R A Al 25 35 v T A B, Hodp AR
YIA HLAE 200 ke/667 m? ZbBRA RS e i , BP0 HL
JE 300 kg/667 m* AL FIR Z o FEARFEE A= YA MLt
FHE A3 In, K R ) 77 et B 2 3 (2 e Ak 4
FW AT B Z B, PR SR AR = AR A HLIE Y
FHELL 200 kg/667 m? AH.
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RESGHLR

2024 4F

Fa1 FHol

R3 ABAEREELEMHPHENREEESE

JOBLH i A CEER T & 5 /({2 CFU/g)
CK1 Al —
CK2 A2 —
D1 AIBIC1 0.45
D2 AIBIC2 0.56
D3 A1B2C1 1.68
D4 A1B2C2 2.53
D5 A2BICI 0.55
D6 A2B1C2 0.68
D7 A2B2C1 1.36
D8 A2B2C2 2.01
x4 FAREAEIKEHELR, FHREMN 28
Ab AL BERL /(A 1Bk TR /g 7 /(kg/667 m?)
CK 153 25.4 586
T1 19.1 272 665
T2 16.4 26.5 652
T3 20.2 28.1 689
T4 18.6 26.9 661

R5 FEEFREFUENT

R LT/ FIHFANT./ BN/ afilfias /

Ab PR . . . _ _

(JC 1667 m?) (JG /1667 m?) (JC 1667 m?) (JC 1667 m?) (JG /1667 m?)

CK 1699.4 293.87 90 383.87 1315.53
T1 1928.5 416.50 100 516.50 1412.00
T2 1890.8 416.50 100 516.50 1374.30
T3 1998.1 495.45 100 595.45 1 402.65
T4 1916.9 495.45 100 595.45 1321.45

3 SR

WA & BRI 2, D4 Ab PR RS A= 0 A HLIE
R EEFE R AR T S g, N 2.53 /2 CFU/g,
A DLZ T a4 95% £ B Fl 5% 7K Feikds
FFECEL & TERL, fEPRHNE S K EE 10 d J5HEFP 5.0%
FIAY) RBE R R R TR, 280d 50 d (R BE 125, B
il A A HUIEAAF & NY 884—2012( =¥ H
HUAE ) fobm o, 1 HLA= 90 HUIE I & 2R 468 50 (G oy
89.3% , WL T NY/T 525—2021(H HLAE KLY 4 it
(B )P HER 70%Lh F o BXFhAE = LK

T2 AMUAF G240 QR 25 T 14 T e e Dt 3, v
R BRI T 5 R R i, R KT 4
THEE AR SR — R B R AE = T

Xt D4 T2 kil A= A ALIE 2R T H ] o7
T, SEMBEIEAL, YA UL 300 kg/667 m?
ALK ARG BERCE N T 32.0%, TRiE ST
10.6%, PRI T 17.6% , SUR R e dd: s (B2 554K
ta AT IZAE WA HLIE 200 ke/667 m? ZbHE AL
it e o PRI U, IR S R AR 7 it B 200 kg/667 m?
iz Aa PR

AR EFRITR AL FEVER,
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Fe ARl 20244F 541 K2

AMART RS AL, KA Y, B 1 4 R P RETE B[], B AR 2527412,2016,27(3):829-
TR P10, e - HEBRS T ELREARIE KRR K L 42 837.

KRR e, B RO . [FIRMIE Al DIARIRRAT R G S AL AR L & BUE D
T T U/ A it 5 B 2 A T 2R A NEXT - EH TR A3 B e M A W RE I S5 0 2 AR B3

WEI[D]. PU R ARV 23R, 2019,32(12):2878-2884.
6] ‘7354#951,%3% B, 5E. T E A YA YRR ST S 00
T AR R, 2019(4):160-161,163.

HEREE. FITEA, f?tli%lkélzfﬁ'# N NPAE S (E) VS
PIABLAE , SEAN SIS IR A, (=2 1]

AR, B J— SR T P2 e B 7] aa WA WLE B AW HUE KU AR
P AR ,2023(1):27-30.
SE k. [8] X BT R W2 30, 5 S A M) B o) B - B A

WL R AR ], 135 4E4,2023,12(2):179-195.
[1] FAAFRIL RO R S e 25 KPR IR T 0+ 255 0 (O] #4: FHL IR SC#e A I, A5 HLDRHA )y 2 % - B

AR R AR m e [, Aol TR 24 4z,2016,32 (4% F] 1): HEFVE A, BUAR AR R E;,2019(1):182,184.

139-144. [10] BT 2%, 40695, 11 730, 55 BRI 2 4 = AR Bl ik &2 IX 4
217 . SRS T AR ) 357 4 Rtk Wy i RS MERFSL)]. HH6E .2020,51(1):105-114.

E’J%n[D W IR AR bR b R 2,2018. (1] H/ANA 2R, T 5. 8 3 400 A A A LR X
(3] BEZE Mg, T 31| 4 0, 2. A A WU ZEVEY) b i F TSRS AW A i B PR S D], 13,2014,

FIERD]. £k 5H R ,2021,41(17):11-16. 46(3):481-488.

[4l INFIRATEE A 5% YA PUIEX Bt 1 i

Optimization of Preparation Technology of Bio—organic Fertilizer and
Its Application in Rice Production

LI Xindong, LONG Xiaojun, LI Bing
(Nanjing Ningliang Biological Engineering Co., Ltd., Nanjing 211103, China)

Abstract: Developing bio-organic fertilizers and applying them to agricultural production are not only increasing soil organic matter
and improving soil environment, but also promoting crop growth. In order to explore an economical and practical solid fermentation
process for Streptomyces rochei, 95% edible mushroom residue and 5% rice straw were mixed for fermentation for 10 days, and 5%
Streptomyces rochei broth was inoculated. The entire fermentation cycle was 50 days. After the fermentation was completed, the
effective bacterial content in the fermentation material and the germination index met the national standard for biological organic
fertilizers. Compared with conventional fertilization, the tiller number, thousand-grain weight and yield of rice were significantly
increased after the application of bio-organic fertilizer to the rice production. The tiller number of rice, thousand-grain weight and yield
increased by 32.0%, 10.6% and 17.6%, respectively after application of bio-fertilizer at a rate of 300 kg/667 m? Economic benefit
analysis showed that there was a better economic benefit at a rate of 200 kg/667 m? of bio-organic fertilizer. With the increase of the
application of bio-organic fertilizers, the yield of rice also increased, but the economic benefits did not increase accordingly. Therefore,
in actual production, the appropriate dosage of bio-organic fertilizer is 200 kg/667 m?

Key Words: Solid fermentation; Bio-organic fertilizer; Technology; Rice; Application
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il HEBF R SR A T B e TH SR

iz, £ K, T
(R A A R, T3 ik 225600)

B O A TR R TR SR BOR SR T SRR K ok g R TR MR T R AR AN S MR ST, A R
e S TR B AP I 255 2.60 , B AOK Py, Horh Z 2B RIARIR R, O 36 563.60 hm?. Bl — KA ISR A o i 45
Fr AR IAK I > K Ge > S, HAT Bk A AL AR A R B 5 B3 20000 36.13 g/kg 2.08 glkg.

26.15 mg/kg . 146.73 mg/kg, AT 2K
SRSRIA L BEH ST PR IR R
FES %S :S341.1

B R B A T BRI B X2
B CEUR T ML EOR TR RS EAR B L A
) B R, RO T R A U BT T
BEHb, R T8 7St TCvs I 2 A i B 2 et i
BT IR AR, 2022 4 de— 5 3 F 38
IR i WANVAY:<F 5 R 2 IR 5 X TS AR N
B RP, IS iE R R R S8 T, b T
Aol A= ae 18 UIA G . Bkt B S0 2
Ml Az 77 A E R K 8 kR A BT R PR R AR A
R HSEA R B ) | - e FRIR O D
FH [1] 5 fith 18 it A0 i LA B JE A 7 il AR 2 7 ) BT
AR T TR, IR R SRR A3 S ] K
o3 BARSEGER, kb BT R A VA R XEUR &
AP e Al AR FRAE Y X0 A1 Jmy b o
HEORP S 5 T RO ) B H OR3P BUR BB
HAE,

e IR T2 2 B DX R g folb R, (HE Ak
Bifi 5 S A AT i DA S RO 5 R3S, R
B L AR BT R AP SRR AR K R T
Jo iR AR A RE T MRS LA A Ll 235 ) 80 Ko 0 o o
IS, A SCARE I R 2021 AR T e 2590 8 A 5
P, R CBF b5 2 9 A W00 5 1A 5 ) (E
FARM RS ,2016 4E5 2 5 ) Fl GB/T 33469—2016
CHE b o 2 S 20 ) B Kb, I S o 1A 5

Wk H 4. 2023-08-13 ; &[] H 1] :2024-04-07
YEHZ R it s (1983— ), Lo M, S 20 , NS FE 22 =4k
B HHEAEREARMAE) WS . Email: 271570347@qq.com,

M ERAREES ;B

XEHS :1673-6486-20230247

e, IRl TR
1 #R57F=%

11 XA

P R A e My =BV P G Sl SR U
Ui, oAk HLR T SR v MR PE 2%, b K TR
b ZRABXAALTT, M TTARTT TRV IX AR, P
FERK T L) AR AEHCE N B 4 R
L1963 km?, HAFGHBIAIAR 1 175 km?, K3 AR
788 km?, 43 51| 5 B ALY 59.9% 40.1% ., HiF T
L RAUIE, 2K 2R e ARG 2R )R
SR, RSy FE 8 B BHG T A, IR Feii .

e W TR = 49853 KRS £ Wl AR
HKFE £ 5 E 89.2% 0 AKFE -2 i T v T | v
B BE R R 5 A, Kb E RKAS LA
Bk 70%. FHRTT TIEALIR  iE S Z R EY) .
P 2022 AE R HR T e it R , 4l R A P R A
Bk 53 866.7.53 873.3 hm?, Fi 22 BAA i AR 1 0 1]
ik 621.00.,398.70 kg/667 m?, 2L =& 3 H) ik 50.04 7
3222 1 t,
1.2 WFsE ik
120 BdEleli . AU g iph o S A
TG FH R IR T 55 R 49 A B R R R s e T
AT R P 57— U 4 ] ] A R AT g - R TR
] = Pl B Jin H IR b Ja8 P A i 5 ok [ e A b
WA S5 B - RERE SRR TE A, SR ARk 2 )y
P I IRA R AR A T 0B o SR E SR UE GB/T
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2024 4F

Fa1 FHol

33469—2016H 5T SO X RMFE R 15087 o

1.2.2 B VE. SR GB/T 33469—2016Hf Hb
PO 2R ATk AR JEE AR SS G 1
DO B S AT o AE0 B b T i A5
W bR JE B LAtk T, SR B2 IR A M i 451
WrARPRIIACE , ST A PPN O ZR G 8 2L
BARITTE N =Y Fox Co 0 T A# A
PERBLE BHREG F P8 bR SRR B COMAL AL
T, PR A PPN B IT B b T R 2 R ORI

M LA RN A R R T AR T R A g —
5 b RN — S5 b TR AR R K RS T AR /N H R
LA (B 138 1) MR 1 AT, S e kit
FEPEM SRR 2.60; — 2L SE G b H T FUA I N
AR > ARG > DU > — S > L
G > NERH > LG, R T ERR
7 RS RB) 43 31 o 4 b, | = 46 Hl R0 DU 55 b T AR
918 36 563.60 .15 008.21 .6 055.96 hm?, 5 I
ik 53.54% .21.98% .8.87% (& 1),

PRI 3t o S5 20 0 90 T SR E A5 PR B G RY AF

Hi TR 40

3.5

2 ZER545 3.0
NE 25 -

2.1 B TR A A =20

A8 GB/T 33469—2016 KAk J5t i 55 2 ) 4 15 15
ERTT BT A o A BRI = g
— A > AR > = AR > PUSEHh > LS > o 05
M > B > NS > LS > TSRS . 0
A i A A A e v ) —%H A = G HEH NS B

VUZEHD | LS AN S5 (RS A 6 -E 25 NS5 1 SHTHARFHTRELEERLST

R1 SEHHHBRESRSH

— A e S = PUSE s T FRAEH LA

7 WA hm? EA /M ER /Mm@ hm? A /M A m? R hm? FHER
1 IR 39.72 583.26 330.72 213.55 0.09 0 0 2.62
Ji LA 848.58 1370.82 212.43 33.73 0 0 0 1.77
LA 995.88 2761.65 330.75 0 0 0 0 1.67
ER 581.91 4 865.67 2258.11 215.42 48.19 0 0 2.28
{HI 4 168.35 7 387.60 1498.24 12.11 0 0 0 2.15
=P 61.89 3313.08 1955.76 566.09 46.02 0 0 2.53
o 64.50 3009.23 2 002.50 471.17 141.65 0 0 2.58
P 835.80 2527.19 5.94 0 0 0 0 1.75
JAl Ll 667.33 2127.52 331.43 31.34 0 0 0 1.91
[ARES e 345.87 3 668.87 4276.79 2338.43 489.18 0 0 291
AR 68.90 1862.77 1180.33 783.50 1918.23 1 949.80 114.94 4.13
e 7 0 0 21.11 1348.73 941.34 0.98 0 4.40

ZTFRIX 333.47 3085.94 604.1 41.89 0 0 0 2.10

Mt 501220  36563.60  15008.21 6 055.96 3584.70 1950.78 114.94 2.60
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F 1 AT, B g (— & =580 ) 1H LR
56 584.01 hm?, 7 4 i #f Hb [HT ALY 82.86% , F 224
ARE D AR A I B S, T F2 B
By, Se b X B - A LR o + W 4 PR
B4 F, B A DL EAS T BN 3 HEE  HEK
SAFRChT , AR R SRR R AR
B R X

AT, rP SR 11 591.44 hn?,
diH 16.97% , FE A AAEENTEL 2258 S GRS
Ho DX, I DL B e A o 3, H A 3 R DL
W0 3 BHE 2 e, B AL S g T,
VLN

T AR EF A A £ P, TR 114.94 hne?,
d AR IRIFRAY 0.17% , R TELBREL L I X
R SIS T o S = e s E S DN (U T A 1
O AR 3G U RN TR E A R

2.2 A[EIHE A FIZE BRI b BT 1

e W T A b A FH2E A 43S /K K Bt 54
HE ARS8 93.83 J7.5.02 J7.0.37 J7 hm?, 435
di TR R AR 94.57% .5.06% .0.37%., 7K K
BeHh 5 b A A b T R PPN S G 22 BEKR, 4r R
2.5.4.3 F1 5.0, JEHATE T HAMAF . Hrr . KH 3
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A 28.58 13.32 132.30
I, 2232 10.10 89.63
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WIS T 7 B IR A% AL G IR B A A, X
AR X LA THETAT HLAE A HLAE R 23 B A AL,
AT KT SEBAO AR (R
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Comprehensive Evaluation and Improvement Countermeasures of
Cultivated Land Quality in Gaoyou City

NI Yanyun, WANG Fei, WU Jingya
(Gaoyou Agricultural and Rural Bureau, Gaoyou 225600, China)

Abstract: In order to comprehensively understand the current status of cultivated land quality in Gaoyou City and improve the level of
cultivated land quality, the investigation evaluation, grading and systematic analysis of cultivated land quality in Gaoyou were
conducted. The results show that the weighted average grade of cultivated land quality in Gaoyou is 2.60, and the overall level is high,

The second-class area is the largest, which is 36 563.60 hm?. In the three types of cultivated land, the quality grade of cultivated land is
paddy field > irrigated land > dry land, and the average contents of organic matter, total nitrogen, available phosphorus and available
potassium in the whole city are 36.13 g/kg, 2.08 g/kg, 26.15 mg/kg and 146.73 mg/kg, all of which are in high level.

Key Words: Cultivated land quality; Evaluation; Current status; Improvement
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Bk 56 5 T Tt P 2 4 5 T [
Hi& 51 T T #4128 [0 it

2.4 HE AT S

JIT A RO T R AR, 4 BRI T
G g iR o RGN N A N P ot = |
H1,2012—2018 4 8 2 i P 19 2% 55 0 [ AE 772.0~
804.6 o/L, F-¥{H Ky 787.5 o/L; ML &L HIZE
13.1%~14.1% , X8 13.5% ; 15180 57 & 230 [ 7E
27.0%~32.6%, FHIEH 29.8% ; T W )70 il 7E
2.3~4.0 min, “FXIME A 3.0 min; £ E BA] 5 Bl 7E
1.9~7.7 min, “F-34{E H 3.8 min; 5 A7 1 BH 7 75 [l
R 115~363 E.U., FH4{E > 21 1E.U. ; T AT 42 {2 i
T 141.4~191.7 min, *F3{EH 176.0 min, 7 HAE
F 128 I RUHTAC 20 45, FEEHIAC 22 554 AN

ML EE 5 R T A 20 5516 A Rl Rl A R T
e e B2 20 4555 A Rl R TR TE Bt
[i] A5 P 8] e 2o X BECBT &6 20 5, & 47 5 A
FRAE I IE] 13.2 min, B g 00 1R R o ) LA
Mol 4 Al A AR A o X RO A 20 5, J0 R AR
X O 22 5
2.5 HUERFIHE

HER 20 S dnFhh, A 10 DT AR
(BAEILER D B ) Eid AR EFERE T /Y
Brin Al 55 10 A~ d Rk BE S AT A2 X5 BERY b
Fo 10 DNAT MM A 5 A A LUET B4
40 “SAERIHHLXCHAE MR T THEM Bl B4 555

— 45—



KESHHKF 20244 A1 B B2

VE P — 20X T2 AR, 2021 4R TRERESEAC/NE - 2.7 5 h?, B4 55 SAEREFITHIAR 6.0 T3 hm?, BT 4
AL A 60 ST 2019 AF 2021 A2 S 60 5 AR O JEAE &L FR R RS R 3 M R Ao A
FURBC P B LN R P s, B A BT BE 0 s 6.7 T hm?s {4 57 5 JHTAC 62 5 2 A Rl AR R A
3 Ml E Dy T HER AR 3) FRAE] 0.4 77 hm? Je Uk b o [ 8 & SRR AR

IS HE R 20 A dn AR, A6 ANRAEXIER B KN TR 32.1% . 10 AT BER Rl AT
NAFRIBOR IARME i, o AEHY 5 B A AHTA 46 SARHE AR 0.5 J7 hm?, 35 X is/)s
AEREFP I AUY 16.3 J7 hm's B4 40 SARMIEIA  ZAE 1.2%(3£ 5).

x4 ANEEMDEHEE @MUK

R/ HERCTEL) AT TERUR 7 RvERtRl /. R TR

G . ,
(g/L) EE 1% 1% min min BH. 7 /E.U. mm
2012 788.8+2.9 140+0.2 27.0£0.2 25£0.0 21+0 115£0 —
2014 772.0+5.0 141+ 16 302+04 4.0+05 7755 363 £ 23 191.7 £13.3
2015 787.5+ 125 13.1£0.9 30.1£4.9 23+0.7 1.9£0.6 131 +51 183.3£25.3
2016 7847 £15.7 13.4+0.7 32.6+38 2414 24121 188 + 96 141.4 £29.6
2018 804.6 +4.6 13105 293405 3.8+0.8 47+0.1 256+ 19 1875175
SEHE 787.5+17.1 135+ 0.6 208+28 30+1.0 38+1.7 211+ 152 176.0 + 34.6
B4 20 B-(CK1) 809.0 14.0 29.6 22 2.0 103 194.0
B4 22 5 (CK2) 810.0 12.6 26.7 43 26 232 213.0
12 B e WA
10 10
10 S Q
@ | \ \
ﬁ 61 \ 5 \
&®
-E[% 4 + \ \
2 b \ \ 1
L\ NN -
HE 53
TFE SRS A
3 EHEMMIE
x5 HEGRME ERREXIE
5 A A A / 5 hm? HET Hb
1 B4 40 = 2.7 FH FEM
2 WL 46 = 0.5 WAt
3 s 555 6.0 B 5. 55
4 A 57 0.5 WAt
5 BrAe 60 = 6.7 275 ON 78 N ||
6 W& 625 0.4 FrH
CK1 B4 20 %5 24.0 WA FNH BT 55 |
CcK2 K25 10.0 275 ON 78 NN |
At 50.8 WAt FE By s

— 46 —



RESGHLR

20244 41 2l

3 itig

3.1 HE SRR

2009-2018 4R Az X /N2 A 72 A A B I
TS B RN RZER AR THET A,
DR I e s A7 DX e 7 7 1 PR % . 2009—2018 4F:
[F1) i Bl AL 5 A /INZE T R 20 A, T SRR
K 82 HTE 6 750 ~ 7 500 kg/hm?, #5225 4b/]N
IR 309% (1 500 kg/hm?) LA E o 4 55 5
260 5 2 N EhF 3 IRFTREIX S R e l Sk, K
k5] 12 605.1 kg/hm?, X3/ N A2 727K 1A 3
N B TEZZ DX 7 K o — FRIVEE Sk, 4k
F14) it o A A DX P 4 /N2 it P 1 T BT 4 A
ENE R R T R A S,
3.2 Mk E

10 AF[A) X B /N 22 7l & J v 3 4 i
P EA NI 2R 72 R o B4 40 S 55067k
U 35 A AR AR VAR MR Fi, © 1 8
H XA R SRR BIVEARR /N2 EAR AT s B4 46
TR R T IR HUR R R AT AU R T B B &
47 STHEMESE Y 94 55 B KO B R
INFZ PRI S A 5T SRR R R, 38 A TR A
BRI T4 60 5 P A, i TS B

MR XA/ NEE TR BN E G EHBED
Y GBI O, A6 B I LR D o R AT A A
RE, PRI, T 98 4 27 X2 9 e DX o o 5 P
TR B R ) X 2009—2018 4F (8] B 5 b
W I B ACHT 4 20 S5 R R, FRAGRNEE
ARrift— oM (H Bl me A7 DX Rk T A3
Fo A WLk AL R REAL AR B2 i v, R BB T bt
BRI . B WK — K SRS B BT, &
INFE B RS, B A SRR 1 R A
A PR 2 J5 2 A AR A 1 5 e R TR AIG AT
WARURZSLE7 51

Z HARIREE (A 5200, T 988 27 DXTE it o X R oy
FEE A TS A A DO RN T o i A
ISR, B GBIAC 20 734 A T4
FiA Tt (BARIR B4 22 S 1K
3.3 Gl SEF MM E

10 AF: ] B A /N2 A iR R I 2 0Tk, 51
A RS N X 2o o 1 B AR T, o
A A 509% , (05 [ HE SRR S5 e LA A
XIRH BRI GER A, e SR DT R
LA o5 5 R SRR 10%, 100 A B 5 E

T LAHE) i b 7 B A E SR 50%

Gt AR ASE 284 2 I e —J2 5
T i AR IS T 5 g 8 DX IR A AN A, AN BE RV LA
MAE , LS HE SRR 22 0T P E , i Fh o] kS 2
INX B E R RT, Fe/DIFE 2 AR 2 5 R,
FERE DA 5 | il Fof e DX s P AL A 07 P A (L 5
A s B DR AT 5 o A AN B 5 A R e
) 52 BELAY SRy T 5 2 A B A S e A AL 3T
JEANE Chn el g I Ta] 2 B 57 (9 1L Ak 20 45 ), iR
RE SR, A0t Bl 73 DX IR AL, 4 v X Py e
g TS

4 Zig

2009—2018 4F[H], FEHE A Je o & /N A i
20 4, FE R4 55 5 HTA 60 SAERIIRA /N T
X HEAHE W0 i A B4 40 5
WA 46 5 GHi 4 57 AR A AR AR L T AE
Jeay 8 DX A T T B R 43 AR [R] £ R SRR
T XN AR SRR N R SR R R
TR ST RS . (BAEW S ss Al ™ L 254 (1)
RIS PR R T TH G R, BT A TR A
20 ST A E A HOE , RSP R AT R 25
HE W SR T BT O R R 51 LR
SEJEMELAMET o SRS BAAR SRR H AR, A 5
Fh3d N 1, FEAE L Ab sp sk A R 5 1 R
AR IR

Sk

(1] shkok e fs ./ f6.45. 2020 4E [ B IEA Z X A
Nz S R I L SR AR 3BT . Aol 5 11,2022(6):
17-21.

21 F BELINTE, BB, 5. 2005—2020 4E BER X
R /INZZ R i A SRR A BT TEIR A R
2,2022,50(18):221-227.

3] 3K T, R be B, B0 S04k, 45 2016—2021 4RI 948 /N
e )5 A BT[], Rl 3 71),2022(2):3-5.

[4]3E R ZERH, B A, ZE. 2013—2021 4R Ab 4 B /N
A g LA SR I AR O R 32 ,2022,54
(5):24-29.

[5] 5K AN . A =" BRI R [ /N 22 56 7 o TAE Rk
RS AT T ERE,2021(12):21-23.

[6] 58 72, KT H R iiF4 22 X R/ R XK 5
FIHET (D). BT RL2E,2015,56(5):616-620.

(713 i R T —R S NE KRGS R A S

—47 -



I Tolie sk

20244 41 2l

Fh,2012,31(5):101-102.

(8] AHTF L BB R, 55 5,4, 2008—2009 4F & Fram & /N
DA i 2R il B0 BT S5 PP (D). B B ROl B 2#,2011,48
(9):1585-1591.

197 3P0 =F TR, A R, 5. BT 22 DX o A S 1V 0 B it
AR H E R, 2023(4):47-50.

[10] 5K M4, AR 2 AT 2. “ 7 LR R B 4258 N2
FE AT A4, 2022(1):38-43.

22 RN PR R SRR AR AR S M (D). 2 A2,
2021,41(8):947-959.
(2] ®EA 65 TE %, 2011—2020 453 3545 7 5E /)N
27 SRR TETEAT D). P AR AR R 0,2021,41(6):62-65,83.
[13] RHFTCT  #2 A55. FIA R JEAIA /N Rl
FTIR 0 A A58 R D). B Il F27,2010,47(2):274-280.
[14] ZEBC R, TR 308, 5. IR R P 2l & /N 22 dh bk
BIRAHEIIT. HRAb2#41,2002,1 735 F)):108-110.

[11] 22 [ R G, 5K SCHE 2. 2001—2020 4F30T 9 4 E /)

Analysis of Characteristics and Promotion of Approved Wheat Varieties
in Southern Xinjiang During 2009—2018

FAN Guigiang*, FANG Hui', DING Yindeng', YUSUFU Saidula?2, GAO Yonghong', HUANG Tianrong?,
ZHOU Yan?, ZHANG Yeting®, ZHANG Yangjun‘, SHANG Yawei®, LIU Mei®
(1. Research Institute of Grain Crops, Xinjiang Academy of Agricultural Sciences, Urumqi 830091, China; 2. Xinjiang Uygur
Autonomous Region Seed Industry Development Center, Urumgi 830006, China; 3. Zepu Agricultural Technology Extension Center,
Zepu 844800, China; 4. Melon, Vegetable and Fruit Industry Development Center of Shache County, Shache 844700, China)

Abstract: The study clarified the characteristics of the varieties approved in the regional trials of winter wheat in southern Xinjiang
since the new century, in order to provide a reference for the approval and introduction of varieties in the region. Based on the varieties
that participated in the South Xinjiang regional trial of the autonomous region and approved from 2009 to 2018, the yield, some
agronomic characters, disease resistance and popularization were analyzed. The result showed that yield per unit area of varieties
approved in the past decade was concentrated at 450~500 kg/hm?, and the yield of the approved varieties increased significantly
compared with the control variety. In terms of agronomic traits, there are extra early maturing varieties compared with the control
Xindong No.20. The plant height and 1 000-grain weight of the approved varieties are higher than those of the control Xindong No.20,
and the number of kernel per spike and volume weight are lower. Six varieties were popularized after approval. The annual planting
area of two varieties exceeded 60 000 hm? and the annual planting area of one variety reached 67 000 hm2 The promotion of
introduced and approved varieties is low, and it is necessary to introduce varieties based on regional needs to increase the contribution
of introduced varieties to regional industrial development. The variety approval process has been basically completed, but the quality
indicators need to be further optimized.

Key Words: Winter wheat; New variety; Agronomic character; Promotion
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Study on Changes of Rice Production in Shandong Province
During 2000—2021

XIN Caiyun, MA Hui, DONG Hongyun, LIU Qihua, ZHAO Qinglei
(Institute of Wetland Agriculture and Ecology, Shandong Academy of Agricultural Sciences, Jinan 250100, China)

Abstract: Based on the statistical data of rice planting area, yield per unit area and total yield from 2000 to 2021 in Shandong Province,
the changes of rice production in Binhu, Kuguan and Yanhuang rice growing areas in Shandong Province in recent years were
analyzed. The data shows that the rice planting area and total rice yield in Shandong Province are relatively small compared to the
whole country. Shandong rice has the advantage of yield per unit area, which has been higher than the national average rice yield for
over 20 years, with the highest yield being 1.38 times the national average yield. The data analysis of rice planting area, yield, and total
yield in the three major rice growing areas shows that Shandong rice production has enormous potential in maintaining high yield per
unit area and improving rice quality. It is proposed to stabilize the rice planting area, enhance rice processing capacity, and extend the
rice industry chain through a series of measures such as scientific planting, improving water conservancy facilities, etc., in order to
promote the development of rice production in Shandong.

Key Words: Rice production; Shandong Province; Development trend
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Practice and Exploration of Comprehensive Utilization of Crop Straw
off Field in Yancheng

WANG Yajie!, JIANG Quan?, XU Peng*, TAN Guangmei?, LONG Naiyun? GU Shiwen®
(1. Yancheng Agricultural Environment Monitoring Station of Jiangsu Province, Yancheng 224002, China; 2. Yancheng Agricultural
and Rural Bureau, Yancheng 224002, China; 3. Comprehensive Agricultural Technology Service Center of Tinghu District, Yancheng
City, Yancheng 224002, China)

Abstract: Agricultural green development is the most basic and close part of the construction of the low-carbon circular development
economic system. Promoting straw burning ban and promoting comprehensive utilization of straw are important measures to help
carbon peaks and carbon neutrality. In the context of the “double carbon”, this paper described the status of the comprehensive
utilization of the crop straw in Yancheng, introduced the work measures to promote the comprehensive utilization of crop straw off
fields, analyzed the bottleneck in the work of crop straw off fields, and put forward countermeasures and suggestions for improving the
comprehensive utilization level of crop straw, so as to explore the establishment of sustainable and extendable industrial development
models and efficient utilization mechanisms to lead the comprehensive utilization of crop straw to increase quality and efficiency.

Key Words: Crop straw; Leaving field; Comprehensive utilization; Countermeasure; Suggestion
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Design and Application of Fully Automatic Grass Plant Factory

WANG Zhiran*?, ZHOU Zengchan'*?, MA Tie'*, ZHANG Dong"?, YAO Tao'?, HU Fusheng®?, JIANG Peng"?,
ZHANG Haowen®?, GAO Yipin*?

(1. Beijing Agricultural Machinery Research Institute Co., Ltd., Beijing 100096, China; 2. Beijing Kingpeng International Hi-tech

Corporation, Beijing 100094, China; 3. Beijing Plant Factory Engineering Technology Research Center, Beijing 100094, China)

Abstract: The fully automatic grass plant factory is a combination of the cultivation process characteristics and growth environment
requirements of grass by Beijing Agricultural Machinery Institute. Based on plant factory technology, it integrates fully automatic
three-dimensional cultivation racks, fully automatic seeders, harvesting and cleaning equipment, and disinfection equipment. It realizes
the entire automated production process of grass from soaking, germination, sowing, cultivation to harvesting, and precisely controls
environmental factors through an intelligent control system, which realizes full automation of forage production. The grass plant
factory can also replace planting boards for leafy vegetable seedling cultivation, various sprout vegetable planting and production,
achieving a “workshop” with multiple uses and broad market prospects.

Key Words: Barley; Plant factory; Fully automatic three-dimensional cultivation rack; Intelligent equipment; Production process
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4.2.2 MO SRR RSSO E N 7 %
Pl ATHE 60 om, HLIEIEFI &0 4 ~ 5 kg/hm?, £ 11 %5
JEh 50 J7 ~ 60 JT kK /hm?,

43 HEEH

43.1 PHIBRE. AT S KRBT R A
P HEGE AN R R R E 2 R R
Fir, AT ZE W) 3 ~ 5 7 n At e 45 0 XURE K, ) A
I R WE R B L 28 B S WESE A 0.25% 0 K E
40 kg/667 m?,

4.3.2 KNEAERE, FEVEME 7 1B AR - K R

PEATHE K o FEIB By 1D, AR A B L, B RS A i
AT e AN B I . B AEEESS SR KT, —
B IRE 75 ~ 150 kg/hm?,
4.3.3 JHERR . BTS2 RN AR
o S T RN G SRR RO i R AR R T
RN UG HEA TR XTI IR
44 WORZE R

A FWCREH IS A 1 S AL B 3200
il JRIBE B SOR A, AR T IS R W sl SE B pT
BRI KRS REET , SR I G SR TISCAR
4.5 IEECFhE X

N 89 IEH AR ESXEME KE U,
T I P B, SRR VTR R AR KRR T
BB A, NS AR X ORI GEIT 2
FR%E =10 °C IS BIAHIE 2 600 CLL FHL X HRZEFIES,

SR

(2] 2% 46,45 Hr s TR g s s Je Rk
KTy 11 [)). A R, 2022,30(4):60-67.
[2] ZEM ) SRS, TR E A TR B R DT RS
R AR LR Al IACARAFSE,2023,44(1):32-43.
[3] Sk 2T, T3 A5 2 L . RUNE it P T T S v 2
KR RN Al BL42,2017,54(6):1061-1065.
[4] 2R ML S AR BRI AR TR A AR A
4% 80 Fy -5 BT A4l R #,2017,42(6):8-9.
(51566, /0 mm B PURE RS THRA AL 88
RARAAR R HEFE,2020(8):103-104.
(4% 76 )
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PRI/ D2 AIE 22 999 MYk & B 1 2R ek

SR L AR/INVE T T M B BE VR R I R R
(L VTHRE R F B AT AR R IT, VLI f61E 22380052, LA G E il A FRA R, 28 4 A 2300005
3. ERUE LA BRAA 7], 4380 35 233000)

TEE . 527 999 BILIFA R B2 BEfm AR B8 B Rl A PR m AR DRl A PR R LA 27 22 B (CRas
6 5 / WA 16)F, RAARZAE , FIH RIEHEE WAL A B R = N . KBRS R B R i 24 T 222.7 4, b
&5 81.9 em, B RHEAL 649.5 FT A /hm?, IR 40.2% , BURIET 31.9 % / B, TRFTE 46.9 o5 PUBHR T RSO U - thig
IR 5 2023 4738 1 2 B AR VED SR o 8 22 1 W (8 Gt 5 - I8 22 20231022 ) , 38 BL7E “LE B WAL AT THE b DX e

REIA): A2 9995 /N s R AEARRIE s B HOR
hEYES:S512.1

INFZ SR LA I A R AR, ok
7 B TR W LA TR 4% 02k (ARG LTS, 2
NREYPRE RS SR EEORIE, R E Rk
KI/NZZ A A % ] AR R AR AR 2 300 7 hm? /2
A, B 13700 J7 ¢ A2 A, A R ER B VR A
RIS R 1 22% 219% A b, W R FE M £
R EFEL EREAMAPY, AR, ME AL
PR TR EE /N7 SRR TR 2 LB A AR A 35 1k
Hb, NTHE TG KPR B8 5 AR 2544 1 22 Ak , e il
BRI TR TR /N B it S SRt ke g, =z
P FANE RSN FN57 B 7 A G I 45 R 225 ),
BT R B SRS U G /NS BT
Tt AR T3 3 e Je 11 5 8t 2 R MR 4 5 7
22 KA AN T S B RaR AR,

W ST, LA LB A B E AR R T
LA B & Fholk A B Al AU 4R A R
AT 22 WA, K25 6 5/ 114K 16 [ |, Z4Ff
KAAZAE A, JE gt 7 RARGIET , F 2017 4F
BT R R I S PR PR
AT ()2 AN /N BT LRI E 22 999,2023 AF3E

Wk H 1 :2023-11-10; 42 5] H 1 : 2024-01-31,
FEEIUE LIRAA RO IR 2R B 5T H (JBGS[2021]046) ; 5 iF
g RHYE B RN 4 (SQCX202302).
FEZ TS 946 (1990—) , W i+, BYRRAF ST 51, BN/ E
BAEFFIIIF . Email: 415407262@qq.com.
*RAEVER /N (1974—) 2o Wl WF9T 6L, BN NE i AL
B . Email: 445218818@qq.com,

MERARERS: B

XEHS:1673-6486-20230267

BB LA SRl o o 22 01 23 i (e S '« e o
#20231022), AL FELENH T EE 99 ML T4
of VRRIE AR R B B R AL, LU & &2 999 1y
e R AR HES AR

1 EZE 999 EBZ 5t

R T HEE 7  FPRL S O R G )N
2 Han AR, 2010 FE LU AR A RO BHEBEAE DI 5T
FIr & BT 5 72 /N2 S Bl gk 22 22 S RRAR (R %S
65 x IR 16)F, HXAZLAE  AJETR L. 2010—
2011 4EFEEAPAE |, AR 90 Bk, ZSBRS5TFA 22 MM
AR S TR ISR FP -5 2011—2012 4EFEFIE F,
MACHEAR, FER 0T 58 22 i Pr B3 K [R] S AR (1) SRR
2012—2015 A BEAE F—Fs AR, B AR 5l4%
BARRFPAE BN X, BB E WORIE R/ X A AL 5
FRAD T4 S SRR ; 2015—2016 45 J3F P R ok
I o7 S E R MR RZE S PO R R /N X IR
WL, A /N BT R IE IR T 3 R BT S, T
TRV FE 22 . 09 238 15 A o 0T 22 1/ X 52016—
2017 4 BEFEVL IR AR B Bt 1 12 AR BT i BH A
I b RN 22 AR B B Aotk A R w3 R 100 2 b,
AT 2 S IR, ot g S o ID1706 [/ X AE
PRESE — 8, ARV 75, DUtk B AR AT F b i
e, BRitT 2 SR E s CE A 9997
2017—2019 4E7EZEmE M R S B8 KB
LD TIESE 2 2 S RS, & & 999 KL
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2024 4F

Fa1 FHol

BRI B PEIvE R IE R PR
Jh PO 7 i AR A o 2019—2021 4F LA
TES N BB BB/ N2 BB R 2 it o DX 3
5, LR A R, Sk A PG, 2021—2022 4

JEE S NGB8 BOAN/INZE BR A AR A it P AR 723
55,2023 A3 1 2R i e (e 22 20231022), 28
2B AZ 9997 i EAE E U WEAL RO T XA AE
BEE SRR 1.

2010 4EE e 22/ K2 65/ 1L4k 16
J
2010—2011 4F F, BB mh E 1R IR
J
2011—2012 4F3F F, )X 0] BB 22 Hh £ BA AN [R) R0 1) Bk

!
2012—2015 4FBF
!
2015—2016 4FBF

Fy—Fs 73 BRI/ NX, iR YR RN X A A I S S i U

Fo PERR IR ARG 7 i = SR UMM ZE S P R AR E /N IR, 20/ N BT 3 e 1

2 PURPRL G T , ORI I B 22 R R S ST 22 1Y) /N X

!
2016—2017 4EJif

Fo /NXHERE G504 ID1706 BY/NXARMRAR E — 20, ARG 75 , it SR ZVEAREE  RPRL AL 5T

i, BRI T 2 I E 4 A 9997

2 42 mi HBORE , RBLR R MR G BAR DU RIGTIE MR RPRLah T itk

2017—2019 4 i

U R
2019—2021 4 i;hnﬁ?%&‘é‘;iﬁ'J/J\ﬂ}éé.‘12li¥é<ﬁEH:ﬁﬂlziajzii@ﬁ
2021—2022 4 %ﬂuﬂ%&ﬁ%ﬁﬂd\zﬂ?&%{dﬂé%@u%ﬁétftﬁtyﬁ
2023 4§ ﬁﬁfcf?&éiﬁ% JERLEA 9997

1 EE 999 Wiz FTE

2 B3 999 $HEHHE

2.1 FERZMERSESRHE

A 999 JE PR A BT, R K
Pfdekt:, ik g PR T A ZRBUIENELT R 2R AT
BIFRIE, PRI B0 ZEFPIERY I, AT 75, iR
ANE R B RS FEZ ST BV BEYTERRL, K,
F7e  FPRLE 6 BT IR RS AT, 2019—2021 4 EE S
IR BB A A SR X R, 424
B 222.7 d, B BRER RN EE 22 W 1 d 24 MR
81.9 om, ZEFFERELT  BifIMEm . HEAR T BERE J158 , L
B % A5 HAH N 2580 T ~283.5 Ji ¥k /hm?, N
T 2R BERGR 15615 17 ~ 1660.5 F7 4 /hm?, 45 307
ik 648.0 J1 ~690.0 A /hm?, JHEEEN 39.0% ~
41.3%, A 999 B b, /N A % B v ROk
#5318 ~35.7 Hi / F 2 A DX el 00 - 48 b T
46.9 ¢(F£ 1),

22 mRMR

A2 999 P RAIR A R R, I an g g
FIR R 2) 0 E 2019—2021 4P X a6
HBAT BN OR el s, :2019—2020 4F 5
7 AR A P 8 031.8 ke/hm?, PR RAESS 4, %%
X R G AR 22 BT 4.4% , HEPFIRIE 1.4% ~
7.4% , [ EEA A P 7 i e ey, 5 LA R A
PR AR L, 12 B AR RSO T o e 4
2020—2021 4 8 M s -1 i1 8 020.2 kg/hm?,
FEEAL RS 3, B B R A 22 7 8.4% 3
WRBE 2.1% ~ 14.8% , A M S 388 7 e B de ey, 5
iR B 2SR B 22 R PR IR RS LT
TR AL R » 2021—2022 AR A= P P44 7
95514 kg/hm?, BXHHRIG ™ 5.4%,7 Ml A 6 1
B AN B e e S R BB S
FIRBEZAL, AT UL, DAREECR AT il ik
RS IORLES, PEHERE SR B e o i, W] S B B bR
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KESHHKF 20244 A1 B B2

®1 BZ 999 HEXBFHEERZERIN=EBHRTRA

SEFM L MR AT R EEEE ARGEEL R TERREC/, TRIBTEE/

AL A e ik O ) Gidmed) % GRS g
KBGRH 2019—2020 4EJE 2223 85.6 258.0 1578.0 651.0 413 31.8 46.0
2020—2021 4£F  223.1 78.2 2775 1 660.5 648.0 39.0 31.9 478
-1 2227 81.9 267.8 1619.3 649.5 40.2 31.9 46.9
AFERIE 2021—2022 4EFE 2163 76.7 283.5 1561.5 690.0 44.2 35.7 43.6
F2 EF 999 FERKEHAHFERN
o . i Bk HR = / ey— AREEL/ %%jfﬁﬁ/ TR /
(kg/hm?) % (A /hm?) Chr /78 g
iiRES 8925.0 2.8 7 771.0 35.4 423
T 7265.0 5.8 4 643.5 31.7 425
31 8197.5 43 5 615.0 314 49.7
2019—2020 4 o 8 360.0 4.6 5 624.0 31.0 50.1
X3 e B 7 405.1 4.4 5 619.5 28.9 455
[l 4 9275.0 74 1 648.0 31.5 48.6
E 6795.0 1.4 7 634.5 327 435
Sty 8031.8 4.4 4 650.8 31.8 46.0
e 8397.0 8.0 2 753.0 27.3 46.2
Tl 82455 14.8 1 618.0 31.9 49.6
31 8149.5 2.1 5 655.5 29.7 48.1
Y2000 4 LA 8 085.0 5.1 4 631.5 36.7 45.0
152
- b 77835 113 1 609.0 30.2 453
[l 4 9250.5 72 2 648.0 29.8 482
R 7687.8 1222 2 651.0 39.2 55.8
A 6562.5 6.4 6 619.5 30.4 442
Sy 8020.2 8.4 3 648.2 31.9 47.8
i3 10 506.0 7.8 3 753.0 36.8 41.0
R 8524.5 -17 5 850.5 36.4 46.2
Tl 9498.0 6.1 2 700.5 37.6 42.1
20212022 4T SR 98775 4.6 3 618.0 31.8 432
A7
LA 9673.5 8.8 1 622.5 36.9 43.6
LB/ 8 347.5 8.0 2 583.5 36.1 03
HE 10432.5 4.1 2 705.0 34.0 47.0
14 9551.4 54 2 690.4 35.7 43.6
2.3 FPRLA BT 831 g/L, MEF (TH) && (Fuasask, T

B A2 999 KPR I, IRFLAE#) 0%, AN LR 15.34% , S 10 555 5 5 (LA 14%7K 5311 )35.8% , K &
PEUF o $EAO AT 2 P i I A B A e N 62.3 ml/100 g, Fa g W [E] 3.4 min, FKHHBH )
(AR )R 2 4 X3 I0 R FEAEIN , & 22 999 25 H 1735 E.U., $EA4: 175.5 mm, BE g 44 em® (3 3).
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20244 41 2l

&3 B 999 HEiXE R M mEENER

, K/ HHEM WHEAS R WoksE/ R/ SRR S RER /
R I B0 A o . )
(L) (TH)EE /% (14%K5311)/% (ml/100 ) min (Rm,135)/E.U.  (E,135)/mm  cm?
2019—2020 832 14.57 35.6 61.7 3.6 193.0 166.0 47
2020—2021 830 16.10 35.9 62.8 3.2 154.0 185.0 41
Sty 831 15.34 35.8 62.3 34 173.5 175.5 44

24 PRI

BA7 999 7F 2019—2021 AE L alik I i, 22
B EERAED) S FITRRYE 5T 5 5 e O R R
WG IR SRS EEA T THM S E (R 4).
2019—2020 4FiZ b Fh B AR 0 - Y BB 3.20, 3K

PR R PRI SR 3, BN T s SRR
YR TETEEL 56, I RMIENE . 2020—2021 % i
Tl 4 205 2505 - 44 7 B 3.30, R I K RS R
SRR 5, RN B SO T YR B TR 4K 60,
PRI

x4 FE 9 HEXEHMMMELEELR

S FS ek
BRI S
RTINS T ST SR 4 M T S R )
2019—2020 3.20 MS 3 MR 56 S
2020—2021 3.30 MS 5 MS 60 S

H:HR R MR MS .S HS 73 5IZE/R Edr Fuim P4 Ak 89 e

3 EEXO9HKERARES

A7 S PR A, ORI R 2R BE
B, G TGE T R NN Bl e
TR 35 o S A AR AL 2
3.1 R

FEWEDL B 1 DX R, 38 BRI R 10 7 8—
20 H &R EEAT My 240 J7 ~ 270 Fikk /hm?, SFF
RN b T i 22 | AR 7 KPR A e
W TE 3 Ik . BRAR BE A A BT 5 B A ML
A, DME T — PR SE id #h E + VBUR SR E
Ao AR Fh s 22 2 40 A, S5 A AT Rk — 2K,
KA, Tole ik, AN E R
3.2 ByEiBh

INFERRJETEAE =38, XTI TR S A%
FE () ML T B B 038 P9 AN 2R 1 AR HEE 5T
W BT ANl T 5 MR /N A K R B R A AR K
TN - R, ORGSR B ]
B 1k (R0 BRIK 785 3 3 B A FH R 3R
3.3 Bl

A WU R A BE HER it AAE B, Zis

FEARE R L rhaE S SR S — it 2
240 ~ 270 kg/hm?, K 6 = 4 BHEB e EfT, B . JE
JE i SRS B 1Y 60% , LA ST ik A K B 42 4 2
HER; i /INE R ERAEREAEHERNE,
TN IR e 5T 1 DGR , DRI, TR 4R T A A
WA S R R 40%, BTG SE B AR T
i, RO G m R ELN K R S Y R
B FITF PR R
34 LR PIAIH R E

Yo HRE S B IA B TR O L ZR A BEIR T B AR
TR AT &R R G 25 UM R M B 2R B4
A AL F PR AR AR R B AR T, SR A
[i) 2 B R RUAG ML FA AL 22 2550, 76 HF 3R 5 <C
P B JC XU R34 S I it , 77 38 DR i AT =8 XL
RAEVIIIAER o 55 HUE AR 45 AT OR st Fr Tt i
2, KRR ARG AN T R AR g =
Bl " AR, DB /INAZ e At 7
3.5 &Mk

LR AL 3w A S A SR e 2
A% PR, 7RI ORI, AR SR AU Ol S IR, B
1R R 2 R A B IR R0
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Jesk G RRl 20244 4L B2

S 3k (5] FEAEYI. [ 58 577 157K /N2 B b Ll 26 B3R K
FEBGEIE R, Al BHEEE IR, 2017(2):148-150.

(114 Ho 20208 B A . FR8E IR 20t/ IN A2 2 1 R 4 B L (6] 26, Sy, 0 A<, 2. NI T /0N 22 A i ol [l JosE K%
S A R TE i FEE). T e A 238 41.,2000,25(17):250-254. ﬁﬁlf‘ﬂk&ﬁm%m o [l 2023(1):64-67.

(20 XUSEHE. /A2 KPR RE R RS A MR L], ke (7] SUI U BRI I AR 0 A5 [ e sl /N2 B it i 22
H2R#,2017,34(5):56-61. 257 E/‘Jl_ B NI HAR ] £V BHL TR 2023(7):183-185.

B3] EAEYI, ML H A W5 E = P AN Z B b Al [8] ARAER, HAH, A NLAE. FEF )y 2R x4 /N A2 7
4R 1695 IIEE[J]. H EFIl,2023(4):122-124. AR207 7 4 B ity 5T 09 52 R [T, PG AL ARl 27 41 ,2021,30(1):

(4] BURESC,E ok 96,55, 555 /NA2 Sl TR BR A AH DG P 43 32-40.

M B O[T 22 284 H241,2020,40(3):320-327.

Breeding and Main Characteristics of New Wheat Variety Fumai 999
with High Quality and High Yield

ZHANG Shanlei?, CUI Xiaoping', WANG Weijun*, TIAN Shengying*, ZHAO Bi?}, XU Wen?}, LIU Xiaofei',
LAI Shangkun?, LAl Shangke*
(1. Sugian Institute of Agricultural Sciences, Jiangsu Academy of Agricultural Sciences, Sugian 223800, China; 2. Anhui Chuangfu
Seed Industry Co., Ltd., Heifei 230000, China; 3. Anhui Xiaxing Seed Industry Co., Ltd., Bengbu 233000, China)

Abstract: Fumai 999 is a new semi-winter wheat variety with high quality and high yield, derived from the cross of Jimai 22 (maternal
parent) and the (Taikong No.6/Shannong 16) F, (paternal parent), which was bred by the Sugian Institute of Agricultural Sciences,
Jiangsu Academy of Agricultural Sciences and Anhui Chuangfu Seed Industry Co., Ltd. and Anhui Xiaxing Seed Industry Co., Ltd. by
the method of the systematical selection. The results of regional trial showed that it has the characteristics of the total growth period of
222.7 d, plant height of 81.9 cm, effective panicle number of 6.495 million/hm?, the ear-bearing tiller percentage of 40.2%, grain
number per spike of 31.9, 1 000-grain weight of 46.9 g. Fumai 999 showed moderate susceptibility to scab, and susceptibility to sheath
blight, and the performance of powdery mildew resistance was from middle susceptibility to middle resistance. It was approved by
Anhui Variety Approval Committee in 2023 (Approval Number: Wanshengmai 2023L022) and suitable for planting in the north of
Huaihe River and along Huaihe River areas of Anhui Province.

Key Words: Fumai 999; Wheat; Characteristics; Cultivation technique

@=:3 Wil

Breeding and Application of High—quality and Herbicide—resistant
Millet Variety Gonggu 89

ZHANG Weilong, GAO Ming, GAO Zhong, ZHOU Baihui, LI Shujie, YANG Yongzhi, XU Chen
(Jilin Academy of Agricultural Sciences (Northeast Agricultural Research Center of China), Changchun 130000, China)

Abstract: Gonggu 89 is a new high-quality millet variety selected by Crop Resources Research Institute, Jilin Academy of Agricultural
Sciences. In October 2021, it was officially registered as a national non major crop variety with the number GDP Millet (2021) 220041.
This variety has the plant height of 89.9 ¢cm, the ear length of 23.7 cm, the single ear weight of 17.47 g, the single ear grain weight of
14.2 g and the 1 000-grain weight of 2.8 g. The ear is round and simple, with short bristles and the grain emergence rate of 80.25%. It
has the growth period of 125 days, is resistant to herbicides (sethoxydim), has strong disease resistance, is suitable for mechanized
harvesting, and has excellent rice quality. It is rated as “first-class high-quality rice” and has broad application prospects and promotion
value in the production and planting of spring millet in Northeast China.

Key Words: Millet; Gonggu 89; Herbicide resistance; Cultivation technique
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B A RIELL AR BT K KRBT St AR B 83006 AL 71 Ko i JHIJ/OLL KZE 58/ AHE4, 2024,41(2):77-80. https://
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P AR AER RS 83006 AL R S i H

(VN

R RS L GERAZS SK A  RIEK LA KR

HE 1 AN

(1. VLIV HE O IX RV B2 90, 05 £h38 22400032, b1 1T RV Bl =B A W AR BFSE 0T, |18 201106)

R LL T 83006, AU AR 83006, R TTIRITIEM XAV BB TS B 55 BT AL Bl Be a3 1F , RS 8 551 10 5 A
TAAZ ¥y ik RO B 2 BE BT AE2S /ML ) BRI , I I SR FH 2R 228 20 A 0 1) E438 1T 7 0 P ML PR BT i
o RIGEE RN, 2 b X R 2477 4 10 143.00 kg/hm?, B0 BRERAR 3 5 V20477 3.78% , K BUA BTS20 2 20, A 7
R, BIE R TERLPE . 2021 4F 4 i VTSR AR A R E 22 52T, fiv 44 9 ER HIAR 83006,

KRR KA 5 /M T 1SR 5 DU s £R H A 83006
hE4r25.5332.2

KFEFLMREEYZ —, 2t ARG
509 N A DRSS 8 FRIER IR F R R RIKAE
Az RIS B [, R A m Y B 4 o T
i 3 %, HARE 60% LA 1) JE RLARGEAK A RN, 7K
FE A FOHTIH— B KR 4 & (R E A
MTAETE A B &, fat e S FOR T o, T 3 %I
FIREK TR H f2 . Bk, 858w A 2%
ERIKFR AR ER X e e ERE
TR SR B EH B

VLI TR UK RERA AL = Rl 22— T A0
HEZE O el AN WA, T BN kSR B R K
W R EILRA R TG wd ). LA NERE
P 2y T iR SO RS E R B AR, B0 &
PR SRR B bR E . FhHIRE 83006 TR
TV L DX AV k2 i 58 T (R SRR i T ) 5
T T A Y B2 B AL (R 18 7 (3R R RS BT S R, B
B KRB PR ) B B R
e N T 5

1 EhE7E 83006 BB 21t

R HIFE 83006, AL SR FE 83006, R T r S5

Wk H 39 :2023-12-21; #& 18] H 1 : 2024-01-26,
FEETE AR AR RN 5 B (JBGS[2021]040) ; TLARE
TR TR (BE2020319) s ER3TTRME H (YCBK202226),
EE T ARSI (1986—) , 2o, 1l , By FEWFST A, E2 K ARG
BAEFFIIFGY . Email: daijinying@126.com
*SEAEAER ANAE(1966—) , 55, F5T 51, 2 N FHKFa A% & A
%% o Email: smf559@163.com.

M ERAREAS: B

XEHE1673-6486-20230285

g AR BE A A B B RER R Rl BAR
T2 :2010 4FE B AEVLIREh T ER A 8 S BEAC
WUFE 10 SR ACA A TIRAE , FRAAEH 20 Hi 32011
R AE TR B B G R AE F, H A A
T4 16315, TABEBBUKFRZhEAE FiFiiRl
BhEBEAE P EAR 5 P AT 25 (VT ) 212G
FRE2012 4R, TR R Bex 4 B 55 T8 AL
() R AT VR TSR BT, SR A T 85 #4:52013 4F
2, ROl R B A AR T,
[E] 45 YC181—YC265, AL B 50 Rk Ak ;
2014 4F 5, TR AL R 50 S ERARTEER I
FRAE RORE 2R , HI )25 4G2986—4G3035 , Al ik
B 21 MRR BPRRIE R 18K, 1 21 k52015 4
BT FAEGERRAY 21 BRI SOk 2R L FH 1]
g5 5G2315—5G2335, AL R 11 BRR , 11k
AL 1BR,TE 11D ERE; 2016 25 K BAEE R Y
11 PREBRFIAE AR 2 , R4S 6G2996—6G3006;
HRFR 66 % 3006 Zr G MR R B E 44 5575 83006;
2017 4F, £h 75 83006 S VA r i EL ik 5, 375 F
BIRAA 7 10 710.90 keg/hm?, 00 BRARFS 3 B 147
3.67%;2018 4F, A8 83006 U K X H#R
B, T8 4 B0 77 R 10 815.20 kg/hm?, %) B 44
F4 3 S M7 3.51%;2019—2020 4, #hFH 83006 =
PLTRAE R B RIA AR CR 5 2020 AERAS 2
IVL 548 IR BRI A AR A 716 (& 1)
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2024 4F

Fa1 FHol

2010 £ Ehyl A8 5 /MR 105 2y

!
2011 5 |

=

BR2H , B4 3R 20 Fi

Fy RIS S 16315, TR BUK AL AL BT fL B2 Be Y

HORWIFE AL VNI TR AT R

J
2012 4% ki
J
2013 4FE il
J
2014 K Ehiw

F, B SRR 85

F, R AR bR, HE4E YC181—Y (265, IBHATE B 50 fttikk

F, W AR R Y 50 BREARFIRALEE 22 , H (A1 5 4G2986—4G3035, A

PUPIER 21 DARR BRI RASLE 16K, T 21 Dtk

!
2015 4R $hI

Fs W FAFRE R Y 21 BREARFIRALEE 22 , B (A1 45 5G2315—5G2335, i

PUIER 11 RRR, B MRAR AL 14K, T 11 Ak

!
2016 4 ik

Fo W FARERE Y 11 BRFARFIR AL 2 , H [R14 5 6G2996—6G3006 , 4

2 66 % 3006 ZEA MR R, B2 44+ 83006

2017 4§ £ 83006 iﬁA?T%?’u‘?@i&lZiﬂkﬂ%"ﬁﬁ?ﬁ@?%% HAHRA
2018 4 £ 83006 %hnﬁ%i&ﬁi&zﬁﬂﬂ%ﬁ?{%kztl:ﬁcii@ﬁ
2019 4 b7 83006 %‘vhuﬁ;ﬁ%ﬂ%qﬂ*ﬂ}ééﬁ:lﬁﬁ

2020 4 £ 83006 %‘vhuﬁ;ﬁﬁé‘ﬂﬁaqﬂ*ﬁ}ééﬁi@ﬁﬂﬁ&Fﬂﬁ@ﬁ

1 EhHETE 83006 £ B RiLE

2 EhERFE 83006 FERI

2019 4, EH HAF 83006 S INTT 7144 IR B AR
BRXEIAS:, Pr6- P77 5 10 325.70 kg/hm?, 45
SFHBIRAE 3 577 3.04%. 2020 4F, £ Hi g 83006 2k
LS B BRI AR I A, r6-F

P4 9 960.30 ke/hm?, FX BEARFR 3 B4 4.52%.
h H i 83006 X V-2 5 10 143.00 kg/hm?, X%}
HEARRE 3 54487 3.78%., 2020 45, £ HIF 83006
SINA A, P16 5 10 005.15 kg/hm?, F4] IR
TR 3 S 3.16%(K 1),

*F 1 hHF5 83006 K2R

0y IR 7K /(kg/hm?) BEXT IR /% g 1R IR FERAALIR

2019 X I 10 325.70 3.04 102 9

2020 I 9960.30 4.52 101 3
B8] 10 143.00 3.78

2020 RS 10 005.15 3.16 10/0 4

3 thHIFE 83006 HY4FAES

3.1 ERHFT 83006 MFE K ST
2019 12020 4=, EhHRE 83006 FEAKIE EAR
Ml A AT A R s A 6 3 s (0 ) R AT

FEK St BRI AR B AL A7 MV AR ME NY/T 593—2002
C AR A ol ol 500, AGE I 285 SR (3% 2) B - SR AR
83006 HHE AR 74.1% , 1% 11.0% , E A 1.9%,
JEHREE 72 mm, ELEEVEN T 2 (T8 53 5015.2% , 11
JRAER N 2 G, A EW . FhHIRT 83006 BRAT Nk 4
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RESGHLR

2024 4F

Fa1 FHol

L R EMORERS T L 2 4825, VT aR AR L Ok
T P ML B F A BT PO VLI LSRR

P TAREDFFE PO VLI AL BOARME Uy 2 44
AR B A

R 2 hHIFE 83006 HIFE KGR

Gy IR BRI TEER  EHE % BRE mn ERERSE KI5 ESSR

2019 X 71.2 16.2 3.0 70 16.2 2.1 2 F

2020 DX 74.1 11.0 1.9 72 15.2 2.1 2 F
ZEATEM 74.1 11.0 1.9 72 15.2 2.1 2 &

3.2 EHhHIFRE 83006 MPTIE R I

VLI A R B BEAE AR B %, I NY/T
2646—2014C/K A b PRI AR DU 26 2 S5 PE M
AR B DB 32/T 1123—2007 K AF S Fli( 2 )L
FEIRORS %08 ik 5P TE M HE AR MR ), $hi
83006 MIHLITERILEE R (K 3) BoR : #h I A 83006
X Aty R | SRS S A Bt . B
HUR KR 3 9, LA YU 5L 3.75, 25800 i
HUR(S 90, IR (5 90

3.3 EhHIRT 83006 LRGSR ZAEIR

Eh HRE 83006 1AM €k, A, SRR S R
HE, BRI K 5 A (O H AL A R
IRAGIE A, H 2019—2020 42 X IR A1 2020 44
ARG E AR ORGSR (R O LIE W 3
5 83006 &L F I 151.6 d, SXFRRIRAT 3 T4,
PRTS 99.1 em, A RLEERL 337.3 T4 /hm?, 550K
92.9%, THi it 26.3 g, WATEN MG 1.7,

% 3 #hEAFE 83006 HyHTIERIL

o N | TR FBUMH / 1A / .
TEBRIR A [ ) ZEa PR % %
2018 X iR 39 3.75 5 5 HS
2019 X i 1% 3.00 5 5 S
2020 IR 1% 3.00 5 5 S
LR 3% 3.75 5 5 HS
x4 EhEATE 83006 HIEAREMR
T I o TR A
2019 [ 99.6 334.3 93.9 27.1 151.6 0.6 22
2020 X3 s 99.4 328.4 91.3 25.6 151.5 0.6 1.4
S 99.1 337.3 92.9 26.3 151.6 0.5 1.7
2020 AR 98.4 350.7 93.6 26.3 151.6 0.4 1.4

4 LEATE 83006 FHEER A

FEFIHT 2 FNR AN B G R A TR HUi .5 H
AR S E R RN 25 ~ 30 ke/667 m?, B
1% 30 ~ 35 d; R EBUEFIE 35 ~ 40 kg/667 m?, Bk
20d ehq . B —B 5 A 20—25 HIER, A&
3.0 kg/667 m?*, il 20 d Bt AR /K A B L B0
HOEMSLEfEENIG. 6 H L haBERKH, %
BE 1.8 J7 ~2.0 J5 /¢ /667 m®, {4 F 3 A ¥

7T ~ 8 Tk 1667 m, K /K AEAS AR TR A8
AR  FPAa JE AN, BDIEAR Ay BEAL kLT LA
TR 12 03 0 5 AL AE o 35 i) e e AN e Aok
26 Jitk 1667 m?, f U 21 J7 ~ 22 T1A 1667 m?,
K S — AT AR KRR A
T N L o SRS s PR S i3
I BUE R BRIE TAE , IRIERE M B W A K, R a1
FEZF R
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20244 41 2l

5 hEIFE 83006 HIK RIS

HHT, YLIE AU R ORE RSB i P 75 T
HORIBUR T — R, B B R R AS i A
FARE 91087 B KE 461 B KR, I BB Ve B
2970 10% , VEMYEE RSB , (EAFR IR LT 38 B
FEVLIA T TLAN 5 s X R AE . £R FI AR 83006 HAT
e S (AL 2 O CPELr  HORRE) (R k™
PIYE P GERAETT P (iR ) PR R L8 AR
P R AR A VL v ST B B il X
H o 2020 AF S AT A VT 90 DR ) BRI A O
RLET MK R Rl , A ER /4 AR R ORE A 1
b AR A RAFHHET N R R
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Breeding and Application of New High—quality Fragrant Rice Variety
Yanshendao 83006

DAI Jinying', HU Lei*, GAO Runhong? CHENG Xinjie', WAN Baijie', ZHANG Menglong?, SHI Wei*,
ZHU Guoyong', TANG Hongsheng!, DENG Ye?!, SUN Mingfa*
(1. Jiangsu Coastal Area Institute of Agricultural Sciences, Yancheng 224000, China; 2. Biotechnology Research Institute, Shanghai
Academy of Agricultural Sciences, Shanghai 201106, China)

Abstract: Yanshendao 83006, the original code Yandao 83006, is a new conventional medium geng rice variety, which was artificially
hybridized by Yandao No.8 and Sidao No.10 in cooperation with Jiangsu Coastal Area Institute of Agricultural Sciences and Shanghai
Academy of Agricultural Sciences. F, was sent to Shanghai Academy of Agricultural Sciences for anther (microspore) culture, and then
doubled by means of continuous oriented selection for many years by genealogical method. The results showed that the average yield
of this variety in the regional trial was 10 143.00 kg/hm? which was 3.78% more than that of the control variety Xudao No.3. The rice
quality of this variety reached the second level of high-quality grade, with fragrance, moderate maturity, and wide adaptability. In April
2021, it was approved and named Yanshendao 83006 by Jiangsu Provincial Crop Variety Certification Committee.

Key Words: Rice; Microspore culture; High quality; Yanshendao 83006
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