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Differential Physiological Response, Multi—factor Interaction and
Regulation Strategy of Wheat Under High Temperature Stress

Shi Jingjing, Lu Ruirui
(Weihui Agricultural and Rural Bureau, Weihui 453100, China)

Abstract: Global warming poses significant challenges to agricultural production, and addressing its adverse impacts is crucial for food
security. Although substantial advances have been made in wheat heat stress research, systematic analyses of differential effects,
multi-factor interactions, and regulatory mitigation strategies remain insufficient. This paper systematically reviews the stage-specific
effects of high temperature stress throughout the entire growth cycle of wheat, analyzes the mechanisms underlying high-temperature
signal perception, physiological and biochemical responses, as well as yield and quality formation, synthesizes the interactive effects
between high temperature and multiple environmental factors, and summarizes regulatory approaches to mitigate heat damage from
three dimensions: cultivation management, physiological regulation, and germplasm improvement.

Key Words: Wheat production; High temperature stress; Stage-specific effect; Ecophysiological response; Yield and quality; Compound
stress; Regulating technology
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Frp S5 b CHERE R BRI R/NVGIE IR
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WIS 08-03 08-07 09-09 154
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HE 287 (TN
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BAE 14.0% ~ 20.0%,3X 4 NS AP AETE R 2 N
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Variety Screening and Comprehensive Evaluation of Varieties for
“Hanzhong Rice” Contract Farming

Dang Junhua, Mo Dan, You Qiang, Zhao Shengli, Wang Ran
(Hanzhong Agricultural Technology Promotion and Training Center, Hanzhong 723000, China)

Abstract: Guided by the contract farming model and based on the unique agroecological conditions of the Hanzhong Basin, this study
addresses variety homogenization and quality inconsistency constraining the “Hanzhong Rice” regional public brand. In 2025, a variety
screening trial was conducted for “Hanzhong Rice” contract farming. Ten high-quality rice varieties, sourced from local rice mills and
seed companies in Hanzhong, were evaluated for key agronomic and grain quality traits, including growth duration, lodging resistance,
grain shape, and milling and eating quality. Through comprehensive assessment, Taixiang No.8, Hanxiangyou 755, and Hexiang 106
were selected and recommended as priority varieties for “Hanzhong Rice” contract farming in 2026, suitable for expanded
demonstration and commercial production in the Hanzhong region.

Key Words: Hanzhong Rice; Contract farming; Variety screening; Rice quality analysis

(EEF 12 W)

Effects of Different Textures of Fluvo—aquic Soil on Decomposition
Dynamics of Returned Maize Straw

Tian Shengying, Ding Yidong, Zhang Shanlei, Cui Xiaoping
(Suqian Institute of Agricultural Sciences, Jiangsu Academy of Agricultural Sciences, Sugian 223800, China)

Abstract: Sandy and loamy soils are common types of fluvo-aquic soil found in the alluvial plains of the Yellow River. Due to
differences in soil properties, the decomposition patterns of straw after incorporation vary between these soil types. A 270-day field
experiment was conducted using the nylon mesh bag method to monitor changes in soil properties, nutrient release dynamics from
straw, and material decomposition processes. The aim was to evaluate the effect of soil texture on straw decomposition, analyze the
main factors influencing decomposition, and explore the soil straw environment interactions. The results showed that after straw incorporation, the
trends in soil properties and straw decomposition characteristics over time were generally consistent in both sandy and loamy soils.
Specifically, soil alkali-hydrolyzable nitrogen and available phosphorus contents decreased significantly with increasing incorporation
time, while soil organic matter content increased significantly. Soil microbial biomass carbon and nitrogen initially decreased
significantly and then continuously increased. By the 270th day of the experiment, the contents of organic matter, alkali-hydrolyzable
nitrogen, available phosphorus and available potassium in the loamy soil were 6.18%, 25.83%, 5.51% and 5.15% higher than those in
the sandy soil, respectively. Microbial biomass carbon and nitrogen contents in the loamy soil were 13.99% and 11.55% higher than
those in the sandy soil, respectively. After straw incorporation, the contents of C, K, and cellulose in the straw gradually decreased,
while N, P, and lignin contents showed enrichment. Differences in residual straw between the two soils gradually became significant.
By the 270th day of the experiment, the straw decomposition rate in the loamy soil was 4.14% higher than that in the sandy soil. The
residual rates of C, N, P, K, hemicellulose, cellulose and lignin in the straw of the loamy soil were 5.25%, 8.66%), 9.26%, 2.01%,
6.83%, 4.29% and 4.43% lower than those in the sandy soil, respectively. The differences in soil physicochemical properties between
textures were the primary drivers of the divergent straw decomposition and nutrient release patterns. Sandy soils, in particular, require
enhanced water and fertilizer management and more targeted straw incorporation strategies to accelerate decomposition and improve
soil fertility.

Key Words: Fluvo-aquic soil; Corn straw; Soil texture; Soil properties; Decomposition characteristics
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Fa AN HEA T 8 7 i AR AR X, B2 Al
PIARZ DA X MR — AR A B RS
iz (R AL CR XBRE, R DR IRERR A 7 3k s 1 4T,
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87.54 mg/ke A & ik 261.25 ma/ke R A i
1 931.84 mg/kg JEZAEN 5 & 271.76 mg/kg, pH 1A 8.08.
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BEOK 10 em A BEAARGRS THEEEER(L)
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LS111 BBk IG5 8 /R 224 (B 22 55 o8t i1 2#
B, ZEHAE 1.7 ~2.0 em, &5 RP A 2 RIS
B, AL E RN 85.0 em (KWS2162), it
H126.0 em (7 888); Hirp :KWS2162 fifi 5 5
KWS1431 227 Togt it 2 X

A% 3 A, 12 A FOR AR TRIE . FEATEL

FoRK Bl BB S MERAR SRR TR
Bl 29.0 ~39.0 ki / F7. KF2517 fTRiunZ , 5 F1E
£ 6 SEFEGIFEL, HEERT KWS2162,
KWS1431. H/K 224 (P<0.05);KWS2162 F1ki%
/b AT 13.7(KF2520) ~ 19.0 17 / FE (17 888),
HAh SRR 143 ~ 167 47 / F . KWS1431 5522 K iy
K, HE/R 224.C3288.1S111.R1831.KF2517 %7
IG5 17 E 888 FIEE 6 5 KF2520 7%
B Kk 382 KK, 5+ E 6 5 KK
624 R1831.KF2520 KWS1431.1S111, £ 888 %
f2 G E X, 5 3288 KWS2162 . KF2517,
HIR 224 MR RS AE L (P<0.05);KWS2162
TR . 7R 624 BEMLE R, 577K 888 .R1831 4%
ZRLGHE L, 5 KWS1431 KF2520 251925 5
A5 L (P<0.05),

®2 X 2P FERSMENRZER

vl S Jem ZEH Jem TN E fem
171 888 260.3 +0.58 de 19+022a 126.0 +9.64 a
FlEE 6% 2723 +4.51 be 20£0.17 a 117.0 = 6.43 abc
AT 624 248.6 +1.53 ef 20+0.17a 104.3 +7.23 cde
3288 244.0+5.80f 20+0.19a 100.0 £ 9.17 def
KWS2162 2457 +436f 1.8+0.05a 85.0+9.54 g
KWS1431 2413+6.08 g 1.7+0.19a 853+2.08¢g
LS111 2233 +15.00 h 19+020a 89.7 +0.57 fg
R1831 265.0 £4.16 cd 2.0+0.09a 107.3 £9.71 bed
KI% 382 252.0 = 8.54 ef 18+022a 107.3 £ 1.15 bed
KF2517 290.0+9.71a 19+0.07a 119.0 + 11.53 ab
KF2520 282.3 +4.04 ab 20+0.15a 112.7 + 6.11 abed
BIR 224 231.0+1.73 gh 17+0.16a 92.0 £7.21 efg

T : RISV S ARG PR A B TR AR E] 25 5 B GE 2 X (P<0.05). %3 ZK 5[,
F3 Mk 12 M ERM|AFEEPEIK

i e frkigk /Chi 1 47) AT/ (fT 1 B FTeRK fem HEK Jem FEAHL /em
175 888 33.0 + 1.73 abed 19.0+1.00a 13+0.96b 16.1 £0.22 abed 47+1.76 ab
FE6 T 38.0+2.65a 14.7+0.58 ¢ 13+034b 18.7 +2.35 ab 4.8 +0.35 abc
AT 624 36.0 + 1.53 ahe 15.0+ 1.73 be 15+0.65b 18.6 + 1.62 ab 50+033a
3288 36.0 % 3.60 abc 167+ 1.15b 2.0+0.10 ab 15.3 +1.90 bed 4.7 +2.54 bed
KWS2162 29.0+321d 140+ 1.00¢ 132025b 134+081d 4.7 +0.30 bed
KWS1431 31.0 +2.65 bed 143+0.58 ¢ 3.1+1.00a 16.4 +2.23 abed 45+131d
LS111 36.0 + 7.00 abe 15.0 + 1.00 be 2.02032ab 16.1 + 1.51 abed 4.7+ 1.16 bed
R1831 37.0+3.00 ab 143+058¢ 2.1+0.36 ab 17.9 + 1.23 abe 4.9+0.30ab
Kk 382 35.0 £3.21 abe 15.0 £ 1.00 be 15+0.65b 19.1+4.62a 4.6+ 1.07 bed
KF2517 39.0+1.00 a 143+0.58 ¢ 2.1+0.67 ab 14.9 £2.06 cd 4.8+1.03ab
KF2520 37.0+2.65ab 137+153¢ 1320.69b 17.1 +0.20 abe 4.6+1.61cd
IR 224 31.0+1.53 cd 147+0.58 ¢ 2.6+028a 145+1.18 cd 4.8 +2.55 abed
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H1 2% 4 RTRD, S TA) B R 19 SPAD fH R

xR5 ik 120 FEKEF=E

22.7 ~54.9. KF2520 [ SPAD fHi i, 5 LS111.K LR P8 /(ke/hm?)
% 382 .KF2517. & /K 224 . /K4 624 .C3288 .R1831 .
KRG e Y Eﬁﬁf 6 21 SPAD {HIR(T. 5 % 888 9335.73+46.17
HoAl SRl 22 S8 B g2 8 L (P<0.05), A FiL 65 14223.17+34.19 ¢
nuﬁl‘i?ﬁ%&ﬁﬂ‘]my‘ﬁ%ﬁ 25.0% ~ 60.3%. KF2520 Ak 624 17514.81£27.93 ¢
5 KWQM‘Q’] EICARBGR , PUH 2 22 5 et 3288 15868.73 = 112.64 e
SRR 624 BCHRERAR.
EE%% 5 _‘[%ﬂ,g*%*%ﬁ—l: 12 /l\ﬂiﬂﬁn%ﬁﬂgfti KWS2162 11 860.69 +23.52 1
A 933573 ~ 19 696.18 kg/hm?, R1831 f=mi i, 5 KWS1431 14 838.18 + 138.70
HAbMFHILZF AR FRL(P<0.05): 7 E 1S111 13 577.59 £ 208.79 h
888 P RLRHIE, 553010 92 52 L2228 X
(P<005). R1831 19 696.18 + 595.35 a
F4 Ht 12 P ERBH SPAD ESERE £ 382 137675727196 h
Ry i SPAD 1 B 1% KF2517 18361.20 +33.15 b
FF 888 28.7+258 ¢ 423+12be KE2520 16951.59 1 279.80 d
FHE6S 22.7+1.01d 473+0.6h
AK 624 52.8 +2.84 ab 25.0+2.0d R 224 13599.32+51.85h
ot aososn  stoenrw 22 SIEBOKTIRRRERELR b
KWS1431 489 +234b 60.0+11.1a Eﬂjjiijﬁﬁﬁgﬁiﬁ 5 AR AT
LS111 51.1+3.68 ab 350+ 13 cd >IN HR AR (31.70% ), BLWITE
R1831 523 + 0.46 ab 463+70h WL R FIAEE R i Fh ] R K 22 i K i
J&iﬁz 382 51.9 + 3.86 ab 33.7+4.0cd 7\162%‘ \Fﬂﬁ \ﬁiﬂﬂﬁﬁﬁ\%ﬁﬁ’\z,%@%ﬁﬁiﬁ%
KF2517 53.0  4.95 ab 32.0+12cd FORNERSE R ZR i B[R] 22 S K5 A [R] i 7o ) 7
KF2520 54.9+2.47 a 603+12a L AR AR AR e R R = 22
BIR 224 52.1+2.03 ab 31.7+29cd A (AR 2%03.53% ~9.01%) .
x6 EXTEAMHRHEREH
PEIR W/ IME ONIEN ES[[E] i 22 AR5 B 1%
X/em 290.00 223.30 256.65 19.39 7.60
Xy/em 1.41 2.00 1.83 0.18 9.56
Xy/em 126.00 85.00 106.00 10.18 7.45
XJ/ChL /1 1T7) 29.00 39.00 34.60 3.10 8.88
Xy(47 1 78) 12.00 20.00 14.92 2.02 13.55
Xgem 1.30 3.10 1.84 0.58 31.70
Xi/em 11.90 17.70 14.67 2.07 14.09
Xy/em 4.40 5.00 475 0.17 3.53
Xi/g 11.20 21.80 16.20 2.99 18.44
Xu/g 23.90 33.00 29.71 2.68 9.01
X,,(SPAD ) 4270 54.90 50.71 3.22 6.35
X0,/% 24.90 60.00 42.87 9.17 21.40
y/(kg/hm?) 9290.20 20 378.00 14950.34 297833 19.92

T X X250 Xo—

Xp—B R y—r=/., Tl

AL 18 5 XA TRLER s Xo—RAT R X901 s X I 5 Xo—R0HL s Xo— A T ek 5 Xo—

ﬁ*ﬁﬁi ; Xiy—SPAD {E;
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2.3 EREAIECT FOK AR AR TR B AR
ES Sy

B R, EREET AN R A TR A9
(v) SHARR LR IEM S, Hp 5T
(X5) KL ( Xio) B9 52 A0 R 25 IE AR G, 517 04K
(X) i ( Xo) 52 1 2 EAR G, 5 AR PR IR A AH S
PEAS 255 B (X)) S REAL R (XG) AR 35 IE ARG,

TR 3 IEAR G FEAR R (X)) SRR (X)) &2
TR AT (X)) Sk FEOLR 7 R 8 1E
FHOG, S A R 2 IR ARG . MG T B
FEATH ATRIR ., ERLITCRE A RS Y 5
BN T AR B FE T FORAYIX 4 PR S B e ™
2R AR

o000
000

O
&
:

)

p
@

& > o
e ®e
T ‘ € ® ®© & o
Ak & © . @ O ®
w @ @ © @ G ® O
ok € ® O o . O o @
wit @ © O @ © 06 © 0@ © LK
kL ® 00O * & . < ®
x| @ @ @ ® O S ‘ o @
e @ @ ® o &
o c00@coc00@0
2 L& 2 R £ 2 =

P PP AT (3R IEAR DG, M (R TR OG s BB DR , A SCHEEE . % 0 BIRIRTE P< 0.05.P< 0.01 /K EREAR
B 1 EEEXTEXRFBESERF~SHEX TS

24 ERERSRZMARGEIE S

MR 7 AT A5 (A AL Ty FR Ol y=568.261 X0+
826.526 Xs+286.825 X,~18 485.705, i & PE 46 1 25 -
Fon, AR (X)) AT E (X)) AT R (X)X
3 MR 2R B 4 /N T 0.05, BEBEX 3 A
FXE i (y) HAT & 52, B gt e i [l o7 f2 2
Aait¥#E .

H 8 A, AR (X,) EATE(XS) TR
(X)X 7= 5 (y) i ELHEE 8 12 R 500 51 R 0510,
0.561.0.296, Z5HFH, Xy it BB vk i K i &

FEATER, S/ N A TR, LAt 1 IR A BT ik A
55, RMAER T, S5 8 Al ATk (X,)il
b IR REA T HR (X )% 7 A e A (A s i [ 38
ZECk 0111 1, TR A P85 Ak R ( X0 ) %=
(B EEVE FHEE 0.205 0 FEA TR (X)) il Ja 41 TRk
(X)X =t (1) [ 42 DTHk R 0.058 6, 38 o JH 45 R
(X)) BIFEM N 0.263 7, TR & ( Xio) 20 il i3
PAEAT LA (X)) FREATER (X5) , X7 2t 1 52 0 R
4 0.153 0 1 0.225 5,
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®7 ERRY

o E| ARG A o X
iR 4 — FRvE R B t AR
B FrfEIR2ZE
W -18 485.705 2 470.322 —7.483 0.000
EORL TR 568.261 83.955 0.510 6.769 0.000
FEATHL 826.526 95.363 0.561 8.667 0.000
TTRIEL 286.825 69.277 0.296 4.140 0.004
*8 FESFEXRZTHRMNEES
o FIESEREEY
A+ HiEER
X—y Xi—y Xig—y
TRIE(X,) 0.296 0.1111 0.2050
FEATHL(XS) 0.561 0.058 6 0.263 7
R R (X)) 0.510 0.1530 0.225 5

2.5 BTN R FORMER ZE ST
251 FWMHHT. B 9 AL, LIFIE(E > 1 AR

U5 22 DU 3 = 85% Mt dehmifs, PRI 4 43
B H 5 1—4 R BRI S 25 TRk RAK
UK :4.995 .38.420%32.687 .20.669% 3 1.932 ,14.858% ;
1.192.9.172% . 4 A~ F W4 1) B 22 TTHR R A
83.119%, A 13 MEMTERZOE R
DI, B 13 MERREE SN 4 DNMEGHER, T E K
i A 2R A PN S

F AT R P (32 10) 3878 T & F8F5 0t 3 %
S DTRR o MR R AL R ATRLE T R AR
it RS — E R T A RS AR, 4
514 0.746.0.765 .0.834.0.846 .0.714 1 0.731, 1]
RS AR RARB A K R VARG . 55—

&ﬁ‘%%;’:k%ﬂﬂf%%ﬂ%ﬁa@iiﬁ%jﬁa@%i&
43520 0.673 F1110.819, = Z i il 1 T K AR A
FOGERRME éﬁia‘zﬁ%}ﬁ B, FERME T BK
FHAGE GR35 DU R0 SR TR AR DGR

R9 1R2HPEXREFUEKRRBISIRRTTHE

PIIRHFAE(E

5% — —
SAEE 7 ZETTHREE 1% THTTHRZE /%
1 4.995 38.420 38.420
2 2.687 20.669 59.089
3 1.932 14.858 73.947
4 1.192 9.172 83.119
5 0.790 6.076 89.195
6 0.648 4.988 94.183
7 0.365 2.806 96.989
8 0.246 1.896 98.885
9 0.085 0.653 99.538
10 0.048 0.367 99.906
11 0.012 0.094 99.999
12 0.000 0.000 99.999
13 0.000 0.000 99.999
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KEGHIRLE 2026 4F 43 H 4
#10 FHersErs
Pk R
1 2 3 4
P 0.746 — — —
E-viil 0.663 — — —
FEAT = 0.765 — — —
iy ki 0.834 — — —
HATEL — 0.536 — 0.552
FeR — 0.673 — —
K 0.628 — — —
vl — — — —
LDy 0.846 — — —
[ER G 0.714 — — —
42 — 0.819 — —
BIR — — 0.906 —
i 0.731 0.637 — —

2.5.2  REOSCERREE . BT Ridssy, LS 124 E
KRB PR AR S MRIR B O, # A BAR
BT EHE I EACAL B, S R R B p=0.5,FF

T S SRR AR I A TR B (2 1), 4%
RN, HEART 3 A B KRS FI A KF2520, 7A4&
624 . FfEE 6 5,

&1 EEET 12 P EX@MR & XKETMN
A KIKEE HE¥
Xi X X X, Xs Xs X X X Xio X X y

ff5 888 0597 0629 0591 0450 0348 0931 0495 0.696 0403 0333 0496 0523 0489 0537 7
FMEE 6% 0863 1.000 0.894 0.787 0400 0947 0906 0644 0585 0.631 0.333 0.600 0455 0.696 3
AL 624 0459 0938 0467 0584 0.500 0.818 0.844 1.000 1.000 1.000 0.744 0333 0.600 0.714 2
(3288 0448 0333 0419 0.608 0444 0557 0399 0484 0589 0491 0.683 0449 0527 0495 8
KWS2162 0437 0540 0429 0333 0421 1.000 0342 0470 0372 0413 0469 0480 0510 0478 11
KWS1431 0421 0521 0413 0376 0444 0333 0400 0333 0333 0599 0501 0755 0398 0448 12
LS111 0333 0.685 0333 0.584 0364 0557 0449 0495 0419 0498 0.614 0405 0553 0484 9
R1831 0.655 0813 0.664 0.678 1.000 0.509 0.608 0.708 0.603 0.879 0.698 0580 0463 0.681 5
K382 0525 0616 0520 0541 0333 0818 1.000 0437 0487 0912 0668 0520 0490 0.605 6
KF2517 1.000 0.718 1.000 1.000 0.500 0.529 0374 0.693 0.563 0.771 0.759 0449 0527 0.683 4
KF2520 0943 0.884 0966 0.678 0444 0964 0.608 0.399 0.580 0.653 1.000 1.000 0.333 0.727 1
B/K224 0393 0521 0386 0366 0444 0397 0333 0592 0403 0538 0.680 0462 0.520 0464 10

3 iFig

BT ERMMIF LTRSS AR 2N
REFHRE RN A RN P BB oK
TS o B S FHEAR AR , AN [) ot o 9 7 6 22 5 AT B I
A8 57 N €13 EY R 1B T i S (L7 Vi 4 =1 (3
H A B 1A 2R BE UTAROCRY, ] SCB5554 H bk = A
FEF MR R oK R R R 2 —2, 50

R, SR R KA R1831.KF2517 #K5
JEE, AR EEEREE ) /2 E 888 M FEL &
T (7= A, X A T REANE A id m
JERAE . FEREER T, FTE £ 6 % (KF2520 YRR
R, e s RS A Re e e, mT DA AR 45
T 3 LA 87 5 4% 624 A7 888 FM A A ;15
TR K I 2 KF2520, 7= & JE w51, vl G & 1E
AIRE RN AR T B R 3
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LT B EM AR 7E R PAERM T, &35
P 5 R AR BN TR KR R AT R ., Bk
/NP, B R, R BRI D 10 R R
JP L & AR RN TR KRR (31.70% ), iE56H IR
Z BRI/ o HABAR PR A AP 128 5 R AL
R BT EARBME, EREAT /LN E
KILLE B, /N2 A THESR D) — YRR AT R
K 2R, ol REXT 45 Bk SRRk R 0 AR
ZE, RAERIECFL R RECEA 21.40%; 7)
Hb, XA RE S FATAY H E A G, R, TEEAE
b, WZE S HOR R K R TE R
HEOGRX 3 AR R BELRIHE bR, [6] ) 22
FEARIX 3 N EPRsZ BEHLEREE 3R 0 T4, DU IESS
R AT EEME

i — 2 AR B AN TR] S A R R A IR AR
St M BGE AR T aE RATAE 25 5% . e fh S
X AR RN RIVIR A TARSC /AT A B, A o o
AR R ATRCEC bR R KR B R
O B FNREA THGER IR IEAHDG  (AAH SR 3529,
Je FHEEWFHE RN, i S AR R
P S TEA DG, 5 AR S SARDC A AR DG
IRTEE R R i S EORLT R A TR R
S EADC, 58I bk A 2 AR CH
AR S, X SIS E—EE5. B
SIRTEE R R BRI FORMAR 2R
M EFEAEFRI Dy BT > ERLBTE > 1TREL
B WA S BB S , RAE AT
B ATREL R RS i ) G R, O AL
ST FR AR« y=568.261 X,+826.526 X+286.825 X~
18 485.705, A UL, AEA[FAMEAIZT , FOK™ i &
HARGHIR ) AR A —E 2257, RN REARE £k
FAVERY RN EHE L HAE BRI R I,

JR A SCIR BE Sy ATV Ry Z2 48 AR L5 5 PE A 1) T 2L
BEARCIELE G VPN IT AT Z W . IR B,
EHARBEAROE G A MR G E SR 5 Bahr, w ik
B — MR AT JR R, T 2 A ok X R ]
YRR K SRR L A AIFST , 0kt 800 511 R
E99 HFE 718 FIEIE 618 K S Fhal 1 Bk vt %
el DCHE T R S KA AR (B AR B4 A, Y e
BHAE I FH K 8 0CIR BE A , RGP T AR E 75
P A N R i B AR A AR R 8 SR
TREE A I 1E T A 3 A b DRI 9 7 I K i
HiE 335 .DK815 FIFIAR 2 529, AHF5E R K 656

YR BE Ay BTIL 25 G VA FORAE K A8 bn IR S ™
R, 250 R KF2520 R4k 624 F T 6 53X
3N NE - ERERBKRR DGR E R E,
FERE PR A= 17 ) R .

4 Zig

BT IRAO IR BE 5 A VAN 7% EL N Ml X /N —
T KRR T SRR A I 1E , 452 R - KF2520 784K
624, FIEE 6 51X 3 AP TEE EERHFR A LR
AR E A BN M X A S A S R E
RS TT K AT S . AR
T REUHE T 0 0 o AR R, 3 EE SR AR 3G R U
PR ATRERE A TR Z 10 A, I L E S0
BRI 2 HUEIR LA AR A AR A P AR
R

Sk
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Screening of Maize Varieties Suitable for Wheat—Maize Relay
Intercropping Mode in Bazhou of Xinjiang

Zhang Shufang’, Yang Weijun?, Zhao Lining*, Wang Jun? Jin Ruocheng? Tong Junfei?, Xi Ningju*
(1.College of Agriculture, Xinjiang Agricultural University, Urumgi 830052, China; 2. Bazhou Xufeng Agricultural Science and
Technology Development Co., Ltd., Korla 841000, China; 3. Bazhou Agricultural and Rural Mechanization Development Center,
Korla 841000, China)

Abstract: To identify maize varieties suitable for wheat-maize relay intercropping in Bazhou, Xinjiang, 12 cultivars were evaluated under a

6 . 2 wheat-to-maize row ratio. Thirteen agronomic traits, including plant height, ear height, and grain yield, were measured. Variance,
correlation, stepwise regression, and grey correlation analyses were conducted to identify key selection criteria. Under relay intercropping,
barren tip length  (X;) exhibited the highest coefficient of variation, whereas ear height (Xj), leaf chlorophyll SPAD value (X), and ear
diameter (Xg) showed relatively low variation. Stepwise regression established the following yield equation: y =568.261 X, + 826.526 X; +
286.825X,-18 485.705. Path analysis revealed that row number per ear (X;) had the largest direct effect on yield, followed by 100-kernel
weight (Xi) and kernel number per row (X.). These three traits should be prioritized during variety screening. Grey correlation analysis
identified KF2520, Jienong 624, and Fengdeyu No.6 as top-performing varieties, which are recommended for wheat-maize relay

intercropping in the Bazhou region.

Key Words: Wheat-maize relay intercropping; Variety screening; Grey correlation analysis
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Effects of Foliar Spraying Times of Humic Acid Water—soluble
Fertilizer on Growth Period, Yield and Quality of Barley Grass

Dang Aihua, Zhou Jun, Liang Changxin, Wang Ziwen
(Institute of Crop Development, Heilongjiang Academy of Land Reclamation Sciences, Youyi 155811, China)

Abstract: To determine the optimal application schedule of humic acid water-soluble foliar fertilizer for barley grass, three varieties
(Kenpimai 13, Kenpimai 15, and Kenpimai 26) were subjected to a two-factor randomized design involving variety and foliar
application frequency. The results showed that foliar fertilization advanced the heading stage by 1-2 days, reduced plant height,
enhanced lodging resistance, and significantly increased fresh grass yield. With two sprayings, the crude protein content of barley
reached the highest level (17.43%) under the two-spray treatment. Meanwhile, the contents of acid detergent fiber (ADF) and neutral
detergent fiber (NDF) both met the the criteria for premium-grade forage. The optimal application scheme was determined as follows:
the first application one week before heading, and the second application one week before harvest—achieved balanced nutrition and
high digestibility, meeting feeding requirements.

Key Words: Barley grass; Foliar fertilizer; Application times; Growth stage; Yield; Quality
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FEE TS FH(1995—), 5 A4, NFKREE Fh-5 35 H AT
5% Email: 523205644@qq.com.
*EAEAEE BR LEE(1969—) , 55, 0F98 t, ASK RS & Fh SRR
WF5¥ . Email: shd5391425@sina.com,

MERAREAS: A

XEHE:1673-6486-20260044

SR 5 : Ros SERFFT A, i Th7 It 7 A 1) 5 AT A
IR I - eI AL A9 8 45515 Broadley S 5Y W ,
35t P A AR S5 2 R 12% Bl Sk 9 5 s
FEFFHO, A7 1 Bt , AN KA A AS [w) it
FH N AR i BT O K Rl 5 12 M AR 45 2 B 1
AYATELE, R b X A K R 7 R AL e
THEo

1 MR57FZ%

1.1 R

111 8 XA o 3B b S A YT 958 T i i e
BB IR B R (118.42°F 33.41°N) , %
DX Sl g b 7 Ay 2 sk P A, G IR R A T A
g, T IERURE S 2l AR AT AR 7 i RO T A
B O (g w0, FRALFE AR TN T < pH {H 7.3,
R E w2, TR D140 okg 2B i
0.65 g/kg AP & it 14.1 ghke AT R0 & 2 40 mgkg.
R R 97 me/ke T 7 0.13 mg/kg

112 HEE D KRR AR 122 VTR
P BFE Bt AR IR AL . WURS 1220 47 : 93T
F#1 20250013 )2 HHEHORE SR, VT34 X daliage- T4
SRR AR AR T 1489 d, HU X REIRAE 3 54
22 d, AR 22.1 T34 1667 m, SORi%R 139.1 % /
GESR 88.2%, T-HRIJT i 26.4 g LVTHE R FIF
BEAH I PR IG5 R b P RIS 25 5 P 45
B 4.75, P IBRARIRR BTSSR
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113 fRAtAE . 58T HAKARAE A [ J5 A7
PHEABRA R . 7 b & 2@ R K ek (&
), Se iR 1 000 me/L, 94 KA 1o G A s
A7 ITE AR A il 45, T 24 BUS 1 40 KAl
e 48 JE RO T S R A 50 ~ 100 o/L, A4 KA R4S
30 ~ 100 nm; i@ 1 B4 T 75, (5 99 KAl 2 1 AS 1 A
5 SRR AL, YRR 2 A RSB YR
Y EA SERE, By i 1t
1.2 it

KA F 2025 45 H 20 H¥EFh,6 J 20H %
#, 10 AR Ao M TEREAT 1 UK, B 2R
HH(2025 4F 8 F 24 H). i5/NX 150 m?, Hik &
SAS AL BRAL, AN A0 3 E A, 3 15 4D
X, [Al—F- T BEHLHES . A AL (R FE CKOYI T
2 25 28 % K 15 /667 m? J5 W ; CK, W5 i 1
KT, BEEAKAAT 120 mIL/667 m>; T2, W2l K il
N 240 m1/667 m?; T3, WEZH KA AL 360 m1/667 m?;
T4, BEHEG AL 480 mL/667 m?, BEWHHERMI RSN, 1
BT A F ) B e — 2
1.3 ME ik

FE KRG WG R 4R 16 i v 45 T & I K R A
A I I ZERY REST REK YRR S, I Tk

Z 8 GB 5009.93—2017¢ & i & 4 FE ZARME & dhh
il P iy,
1.4 HdEsatr

K SPSS 25.0 34, 38 2k Ty 22 43 b o Bl A i
15531, R X H XL HE A (Duncan ) X 22 573
FVEAT IR, P<0.05 IR HA G5 .
KX Prism 6 /ERE .

2 HBRE5HH

2.1 YKRARIE XA 2 AER AR R
2 1 AT, Bl 35 AT A s it e 0 38 UK
FEBR & TR & R s ¥ R BE B IR R R
fykas, Hrhmi ol 240,360 mL/667 m? J5 7K
Rtk e St ¥4 4 2 3 T R AL (P < 0.05) , Wt
k%] 480 mL/667 m? I /K RE Mk 2 B = it 5% R4
S TG Lo BUEGAL H 54 120,240,
360 mL/667 m?* B 7K A T-RL o1 it 5 %) B 40 22 5 34 TG
Guit 5L, MM HE A AL &8 480 mL/667 m? B
TG TR f 2 (K X R 4[] e i) S 0 R
BRI R R 2T AR SR R T, U I R A Ak BEAS ) T
KFEEK

R BIEARERAEHRMEX K FE IR R =20 %0

ARRE - WAL AR /(mL/667 m?) BR# fem EEFEW TR /g 74 /(kg/667 m®)
CK 0 90.8£0.14 b 145 a 256+0.08a 541.9£1.87b
T1 120 91.5£0.22b 145 a 256+025a 548.5+1.18b
T2 240 93.3+0.34a 146 a 26.0+0.30a 555.1+3.03a
T3 360 93.7+031a 146 a 26.1+£0.38a 560.0 +2.06 a
T4 480 91.0+0.41b 143 a 242+0.53b 526.6 £5.08b

T : RPN EAR G AR/ NG FREOR 22 A0 R (P<0.05). £ 2 [,

2.2 FKARAEXT KRR 225545 A5 0

221 HURAGAEXS KRG &-# Bl S s, i 1
JE 7, Wt A [ FH R AR I, KRS A 258 Rt
TR KA SR 5 e 440 38 3 v T 0 R A, L i
FHE TS I B T RER R E FHor mii &
9360 mL/667 m? (1) 45 AN AlG 1 2 343k B, 2
3 v A A B Wi R 480 m1/667 m?
) 455N TG e 2 FF s B 3, R o it FH
ol 120 ml/667 m? Zb 3L .

222 JKFEL A E S . QIR 2 Fos A EE TR
HEAL(CK ), P i ot 290 A A FES P 0 X ol A 5 A
e i SRR 7 LG &, AR IR A B R

il 5 5 EL 2R 45% , A EE 0 BEBE N 164.7% 5 7
FEHTRE AR ST 75 1 AT IR SR A e 59%, TR 2 2
FUE HEZ 32% , T [ 45.8% ; 2580 Rt & & by He AR {k
W e/ N
2.3 AN KA X 7K R A R S

M 2 ATHL, AH B T X IR WS 120,240,
360 mL/667 m> A~ [ FH & 14 4 KA AE J 7K R 2 kL
RETNT IR E R (P<0.05), BEK R HEETER &
B (B S0 REZH 22 S B TR T S i
480 mL/667 m* FH & 1) 4K A B I, RGO L HEOKG
NN S e SN Y 1B T o e -
(P<0.05),
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ALSE B OS yup
— . o
b —|— 0.6
< 10F - £ b b
< < - —
g £
= = 04 |-
I[]EH C ]]EH
&z —— < o
E 051 = ——
02 |
d d
0 0L —
CK T1 T2 T3 T4 CK T1 T2 T3 T4
C 04r = . D 08 oK
T
L b
03 - T 0.6 - S
o = b
%} %o be 1
& E T
EQTEH 0.2 - c [{Tﬁﬂ 04 b
& 1 &n ¢
= = ——
0.1 02|
d d
0 0
CK T1 T2 T3 T4 CK T1 T2 T3 T4
ANRINE PR IR AR B R 25 S BG4 R L (P < 0.05)
E1 AEAEMHREENKEEEERSENZN
1001 Kok 3 iFig
NN 3 ’
g0k e 3.1 WA AR XS K AR AR K AR
N N N N\ WERAT A AR LTITCR (LR
< - R EH A MRIER, o = Gy iAR
= 6or H N E , SmEELS R AR ERY, A0
& gY 2 W, Wil ot T A R 2 %) i, TR
g “f PR IRHIN ;2 R R 360 m1/667 m?, AKFE A K
Z R, FPRIE SR FE 53, TR i S e IR T
0 R o N DR R SR 4 e st S ALy i i 2
I B , 3t AT G 2 I T A A BRI M o %4
w5 A B S EE R H T, 18 B A A0
0 CK Tl ™ T3 T4 A AP, f U B TP R B, i 2 61t

H2 AEAERRGE T AEBERS S L U
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R2 BIMEL KD A FE K BRI

AL RERRE % KRR % EREKRR 1% TEORAR % THE /e KT HEREMEE % LRI (D
CK 842a 732a 715a 124b 2.8b 20a 167 a 7.0a
T1 84.1a 729a 71.6a 11.9¢ 2.7b 20a 169a 6.9a
T2 84.2a 73.1a 718a 11.24d 2.5h 20a 167 a 70a
T3 84.2a 732a 719a 1144d 26h 20a 170a 6.9a
T4 83.6a 70.8 b 69.6 b 153 a 38a 20a 170a 70a

3.2 WA ) e AT A %o 7K R 5 52

IR FEAS [R5 Xk 5 S BE 1R [R) AR — o 22
St ANHIFST FRH I AT I T DA R K RS 2E L
F FIVRE KA 5 2 5 AR I Sz B 1 P T 5t 4 K A
HE 75 3K, 5% BE - oAl s 5 He 2 16% , 5 &=
449V I ARAEAR B A R SREL IS 2 4
T2 D] Sy e T M i P 5 P 36 e e G S FL AR R
FHAK/NFL A B S A R A R i NS, A 40
TR 2 A rp AL A ARAR A, SR T BT AR 2
M2, 1207 2 TR AE R K B, X BRAL FAH
M KRE AR E N TR, FiaE
T, % AR A AR o BRAAEARTE , 1) 5
B s 22 B BRI, BRI TS R B, T i
TG PR 1T k5 /KRR (25 IOk A 7 i, )
A ARy BA A 8 P A L A1) S RN iz g e S AR
WFFT s AR .

BEAl, ST K BRI it G A A 2o — 52 FH o 3
1 O N T VA T = o N R | I TR =0 (AN
WFFEEN 1 T4 AFET 4245 B S AH L T3 4b 7
BE TR, 5 T2 A FREATRF- . kA R E R K
PR, 7547 16 ) FIVE S S0 0 K R AL AR - e 2450 W5 e Ak
FEAT LS /KRR ZEAT b RIS KA 75 2, (F 2 ot
— 5 FH R I, AN RIS AT 5 B AS RN, S i3
A TR, 2 8 45 R S A 9T — 3, W7 = A4k
PR 2520 B VAT 7 5 R R hy R i K e I 44
AR BUE G DR H PRI A TR 47
3.3 it AN ) FH R AN AT A e 7K R K 5 52

e A i o 32 AR A 5 0 T R LR
it TSR 2N T T KRB KA AR 52 45k L 2 A1
S AU T B . 7EE B T, Bl Al AE )
4 R, R K 3 RS OK RN T S e A
s AR AR PR 7400 80 ok
RN, [RIRE RS BT, W A A i 4
i, R SN UE AR W T R T

pmn g

AL PR T , AN AR 25 BB VEN B i T (B
FEASTHIAT AL FH AR A & A B AR, A B RS
RIS - T K R VEE R T e A R LA
JEL, 7 25 10 I R KR A [ o 8 3 AR T okE
R XPREAR R KSR AN TE LI T B s it 3%
S 5 AN R
3.4 XPE KA FOR T RN R

AN KRG SR AR AN ) 1) - 32 | S R 5
T X AR S R B — i 22 e, R
S A AR & A 4 39 (A 5 i 0.13 mg/kg 247,
30 Ao I T M JEE 90 A G AL 1) O =X, R K LT 5 e
T CERE A ) (GBIT 22499—2008 ) H5E 114 0.04 ~
0.30 mg/kg ROKAM 1, 5 B 1 ZMI it il A v
PIA = S ROk . — 5, T E B SR 2 FAO/
WHO/AEA A % 58 25 2 2 1F 200 0 i 1 i 4t
255 50 pe/d, EEIEFE 50 ~ 250 we/d, B i 24
400 pwe/do ARIRREKAN %5298 0.57 mg/ke, LA
B H 400 g KK, WTHEA IR 228 e (FF i H.
W) D5 —J7 T, KR & A ™ DAAS I 55 KcHis
J IR K AFBOE A 2.6 IC kg, & AR I
0.4 JC /kg, HEAE 100 JC /667 m?, & HLFPAE H 8% 25
2.6(JC / kg) x 541.9(kg/667 m?)=1 408.94 JC /667 m?;
AR B 8RR :3.0(0T / kg) x 560.0(kg/667 m?)-
100(JC /667 m?)=1 580 JG /667 m?, F Hb T8 MR 15
BIARZE I 171.06 TC /667 m>, A KK Tak F2
SRS 35k s P 7/ Wi e < i s Tl v ST D
TR AL i, s e kA, AT S BAE ) - 2
7B R NN S N P e iy ok i e N T =
H LRI 8 AR, 348 R D4R v A K BRI, 42 = Aok
HidaiE J1 .

4 it

AEAR B A - SRR K R I, P 1A 8 it 44 K A S
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[ AT E R oA N C2E -t A= R LT = L8] 5 L
SRR BRI i . K REAS RIS i 15 ek Pt
I % it P 2t 1 0 S22 ST B Ak v T e A 2 (o
WEEET R, 228 RE7E BRI AL 2 5 H
A R o 30 B FH 8 T A RO A KN T
S AN, He 360 mI/667 m? Sy B i 7
LA H B 400 g KOKITHE % AR R KA H
BEAEIR 228 wg, AT BEAE B L (H ) Bt
1 GEAL 360 m1/667 m?) £ M AFRIES | T
TR, HEMTRRAK R = e SRR . BRI, A
AT AR AR K T H A5 A0 2 ARG Y 4 40 K A A
Mt it P 1, B BB SE BUARE K & Ak A, AT 3k B K A
TR B A HRE 3R SR

Sk
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Effects of Foliar Spraying Nano—selenium on Selenium Distribution and
Rice Quality

Guo Xinya, Shi Yuliang, Chen Chun, Li Fan, Wang Feifei, Chen Weijun
(Suqian Institute of Agricultural Sciences, Jiangsu Academy of Agricultural Sciences, Siyang 223700, China)

Abstract: To investigate the effects of foliar application rate of selenium fertilizer on selenium accumulation and grain quality in rice, a
field experiment was conducted using cultivar Sidao 122. Four application rate gradients were established, with clean water as the
control. Selenium concentration in different rice organs, agronomic traits, and grain quality were determined. The results showed that
foliar selenium application significantly increased selenium levels in various rice organs, with distinct accumulation patterns among
organs: leaf > stem and sheath > brown rice > rice husk. The optimal application rate was 360 mL/667 m?, under which brown rice
selenium content peaked at 0.57 mg/kg. Compared with the control, rice yield increased significantly by 3.3%, and the chalky grain
rate decreased significantly, indicating improved grain quality. However, when the application rate exceeded 360 mL/667 m? rice
yield, selenium content, and grain quality all declined significantly.

Key Words: Rice; Selenium; Foliar spraying; Selenium content
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PRILIZE S RITESR SO BT B 2 3 55 RS 5B

TG
CPRUITI A M SRR il 5 4 BEUR T AR 3, 20 111 678000)

AR/ INRVEY R I ST 2 — R RR X, 2 B SR AT DAFE 460 st i) A3 o2 B AV TR IR (B S8 B K R
A AR A 5 FEAI R LA RS B AR AR S A e sl X3 NV R A = (o TR R UK e AR SCEs B Mt AL et 2 48
S B S R AT S R B b e #2 W IVERR S AR NV E A R R P TR . SRR 12 R R R
BB U R A MR AR 2 B B N B S T A AR RS . A AR R AR AR 75 ~ 90 ke/hm?, AT
DHENEREF 20% ~ 25%. ZEREFHIX RS FHESE 2 ~ 3 AR W0, (811 H H 8 LT & B4R T 14% 00 E Bl & 3Tt 1% ~ 22%; +
Fe e M R T AR SRR T 32% ~ 48% , W SHRLTHERRZE 53t 1 35R , Btk AR PRI B . AR E R o, Fif
REAR P25 20 548 AR 38 A e L BB P RIS A S X KRG, v A/ N EY Sk (i i 2 AR S A S

KB NEAEY; 22 SR A RS ARG H R R
hE 42 S .S512;9643.6

PRI PG RES o i, B — 1Ly U2, - 5L
AR RIS, FA H IR BRI 22K, % T
BRI AR R BAT TR R SRR, KA /NAE
i SFE R AR RE N YRR A R REIORIR
WA B ICE E B R ALK, AL GE R~ 153 |
55 817 A AF I Z R0, 2 N Rl R
— AR R G TR, S EO A I BE 155 |
Xt L SEIRBURE 1 22 , SO R S A Ao i

S E A X TAUIEA 25 S H AR
AR AR RO ASE N, i il R ES A
BUSOR A A ISR INE o 1 22 SR N AR AR
5 ERHEYIE BC R 2k (MBS, BEF TSR
AR PR S A S 22 57, il A LI U R, i
¢ TIRRR HRERELAN, ] e FH (B PR5 L

ARSCREERE A S T AR AT B il %E 1
oyt AETHE AR HEAL RIS 58, O /N
Py 2Rtk FESRBEIINES %

1 ZEEEZOEIERER

11 SRR B I 5 S i A
s PP BRI P05 s 7 BT BT BV A

Wk H # :2026-04-23 ; f& [ H 1] :2026-07-13,
VEB A FIEEE(1991—) , 53 R 2, BN Al H A T
ff. Email: 729104680@qq.com,

M ERAREAS: B

XEHS:1673-6486-20260041

T DR i A A O SR A e BE R 2 At XY Hh A
TNV SR I AR IR R 1IN AR
A B AP ke 8] 5 4 5 [R] BF B THAE AAR F
I HUE (BT S AR BT BE

1) K 2 3 #E 5 Bl . V06.,V24 . YS500.V013,
8640—1,1Z R fb Fl = 7L 47, th BT L IR
SAEE Y 120 ~ 125 d, @ BRI &R E &

2)/NEE FHESFN93-12. &1 11-12.5001 . %
436-18, BT I PLEE I , T BERE 15, TR
i, &EF 125~ 1304,

3) 7 O EHES A 753-6-3 R E 6 5 .2000-7 .
PRILEOS A PR BER YU, 9K
SR, AT 130 ~ 135 d, 5k FE 1 /AR
ZEEHIAE 10 d LA, #f 02 F ) A7 B R A0 e
1.2 JFAHE

HTVE K R USCIR 5 B , B it I i HE 7K Bt 375 1
b, A IR R RS R AE IR R 5 %%
TG HHEE T AR RARFURYA = 3 HEE g 1)
ot BEsKk, $ 88 2.0 m WIARETTA, W8I E AN
25 em JAVRPREF 20 em, S AR HORAS AN
H e B P B I Y R L R, e AR G
(e TR IR S L= e g R T TR R EN
B3 PR 5 B BUK BB S P HE | A4
H R FUK IRG R E it 3 5 i R AR
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1.3 MRS LA

K4 - VAT EAG R J7 5 AR A 4 47
RES/NE I PIMARF 1 FT R G T
VEW) & P [B] e B 4548 . VR0 7 SRR S Hg T 222
YEY B BE LR FF 10 em, A8 GARFE BN 20 em, 28

TEMIATIE N 40 em(P 1), PR T RIRE (R IE XU DG 4%
T RAF D8 AOEIR R IR TE 4 M (I 2 1Y
TR J2 45 4, A 5 BEL R g L 7 B 1 A, 32
THE AT DT B RE I,

D) D&Y
& Mi M3 M4 &
FRIE 20 cm FREE 20 em
10 cm 40 cm 40 cm 40 cm 10 ecm
3 XU 25 FHPATHE EIATHR EFATHE 3 XU 2
4+“—>
JCETERE 140 cm
B1 4:1Z2EERXTER

1.4 EEHER S A E

FE A AR S PR O P b B, A S B ARG
i [) , RE IR T ARSI B 2 o e
FhEsHE S 9 A T 4], #& B R E2) S ke/667 m?, R
AN TSI AR 3 ~ 4 om, RS 2H +,
R 5 R R 2R AR L AR R
AP, 300X HERE S5 A o vy e AT 7 pRe I it vl
TWIZE 4.0 ~4.5 kg/667 m?, + 2R AR KA IERE
SR LU DX R AT 2R 5.5 ~ 6.0 kg/667 m?.

KW ERGFEY 11 A 1—10 B, e
JIH R 7 ~ 9 ke/667 m?, R SAEIT, 15
RIEE 3~ 5 emo SO LT R R B M7 brife, 2427
L DIIEAHIEL 18 J7 ~ 20 Ttk /667 m® I REIA TS
i, X = I8 7K A TR 2 6 ~ 7 kg/667 m?,
A AN A 5 b B33 O WG (%) Bl T 3 & 9 ~
11 kg/667 m%

INZEE EARFPES R 10 H 25—30 H, FEEE
JIHH IR 9 ~ 12 kg/667 m?, R JHATHR 40 em 554%
FlvH, FEFPUREE 3 ~ 5 om, AP L BUE, B LR
PRER R ST . A X /NE/INE
PERAREOR  NEZ VAR 12 77 ~ 15 Tk /667 m?
A BEREARFE bR, 300X = B K B HeRg i A 8 ~
10 kg/667 m?, LU DX AICAE 77 3 Bk 1l 486 P 422 S5 174 b 2R
Al A 12 ~ 14 kg/667 m?,

1.5 Bl KE

R AT B AT 3 fE AR AN RIMIE Y it A D
M, LA A S0 R 2 ARRE R , A BT P it AR
5 B Bz, By 1 U i P 3 22 3 SR R K A3
Ko #2505 e AR ALEEAT AR A e X1, mT &%

GAAFWEYIE B B IR T R SR Ie k. 4
HARIE KB A GE R [ ERE ) w5, AT D kb
it ARG B HE AR Z 5, AR R AR [ L
Uiz Ly, A Sl EE RSP AR, L B
BEARNTFEMBHAN ., &84 F WX #57
Gy SR A O A R AR A Y i
BRAE AR SR & SR TEE VER . KFE N AR
TR B IR THAR T K, B TR ORI, AT A v
BT, W R A P AR T oK o A R
B S5 5 BAMIEC 7 2K, 22 SRR AU i
WA /N R AR R 15% ~ 20% , BEREF]
FA A R AR LB, A
A 27 i o0 il IS 4 A 1) e FE Vs e () 0, (R4 HE i) A=
151 KA //NERIE, AL : 456 ) & b, it FH
AR N 1500 ~ 2 000 ke/667 m?, FEFPIHA EHT IR
B 5 kg/667 m* 45 30 ke/667 m> R 15 kg/667 m?,
SR TR, SRR RPN B AT 5 R
EY 2 it 1.0, i R R 1 5 ke/667 m?, 345
20 ke/667 m* JRZE 15 keg/667 m*, [EH W R LT H5H
ROOTBE, KB A s SR AR HEAT AR S PR
RIEHE A, KB 55 PGB R & 5 ke/667 m?, {2
R AR K S SRR A 5 4 S B Hes /D it AT
A AL, B 1k 5T WA S AR ENR .

1.5.2 FOHEE. HEAEABEERAE A = R R, 1K
FEAE AR [ AR FIE A . 2 i 1
545 20 ke/667 m? B FREF 15 ke/667 m?, JR %
3 ke/667 m?, XF K I 5T G TAEARARES , fE AR R A=
K 553 6—7 M 3 2 I e T R it s e 5
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R, SRR R S YR R
1R H e it s ANt RUIE , B 1 A ARG B
M 259
1.6 HIEZEAEH

FE [ 457 B LA 22 8B 0 M i 0 S 2 A K
K, H VAR BR B HE K g L S B 45 — 0 T
1, PR EME AR SR TR = Bk
1.6.1 FRE AR AERE + N TRRRMZS G007
X, G S EY S Ko FR0r TR IR, 22
FAEY 2 0 1O I S B B A 4 o 2
TSl 3 ] , 3B G 24 YROIRS X Ay B A 2 5 2 R
SYBEW] PO A S A G IR, N Tk PR
() P 2 ol 3 FE ) R e 2%, sk 2t
A
1.6.2 K. RSP HE, BRI HE AR
RPN, A IAEYHERN G , DV B K N BB, sk A
FROK T B AN A BER AT R R K oy
Il 40, 5 SRR TG 2 A KoK A AR I L 45
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Key Points and Application Results of Green and Efficient Cultivation
Techniques of Wheat—faba bean Intercropping in Baoshan

Yin Pengxi
(Baoshan Agricultural Environmental Protection Monitoring and Rural Energy Workstation, Baoshan 678000, China)

Abstract: Monoculture has long dominated winter-spring crop production in Baoshan, Yunnan. While this system simplifies field
management and ensures short-term yields, prolonged monoculture leads to progressive yield decline, agroecosystem degradation,
frequent disease and pest outbreaks, and reduced economic returns. To advance sustainable, high-quality, and efficient winter-spring
crop production, this study evaluated wheat-faba bean intercropping based on local agronomic traditions, climatic conditions, and soil
properties. Field results demonstrated that this intercropping system effectively suppressed disease and pest pressure, reduced
agrochemical inputs, improved crop yield and quality, and enhanced soil microecology. Faba bean root nodules fixed 75-90 kg N/hm?
annually, reducing nitrogen fertilizer application by 20%-25%. Continuous monitoring of demonstration fields in Longyang District
over 2-3 years showed that intercropping increased soil organic matter by >14%, alkali-hydrolyzable nitrogen by 11%-22%, and soil
microbial diversity, while reducing wilt disease pathogens by 32%-48%. These changes alleviated red soil compaction and fertility
decline and improved the rhizosphere microenvironment. Characterized by simple operation, easy adoption by farmers, and low input
costs, this technology is readily scalable across Baoshan and analogous agroecological zones in western Yunnan, providing practical
support for the sustainable development of winter-spring crops.

Key Words: Winter-spring crops; Wheat-faba bean intercropping; Effective prevention and control; Cultivation techniques; Baoshan
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Exploration of Development Path of Fresh Edible Corn Industry in
Xiangshui: Development Strategies for Addressing Industry Gaps and
Enhancing Whole—chain Quality and Efficiency

Wang Qiangian?, Cui Ling", Zhou Ping?, Kong Lingjie? Cui Yakun?
(1. Xiangshui Technical Guidance Station for Grain and Oil Crop Cultivation, Yancheng 224600, China; 2. Institute of Germplasm
Resources and Biotechnology, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China)

Abstract: Fresh edible corn is an important component of the distinctive agricultural sector in Xiangshui County, substantially
contributing to agricultural efficiency, farmers' income, and rural revitalization. Based on the current status of the fresh corn industry in
Xiangshui, this study identifies key challenges, including ambiguous industrial positioning, insufficient technological support for
high-quality development, and a low level of industrialization. Accordingly, we propose the following strategies: streamlining policy
coordination, clarifying industrial positioning, and leveraging regional advantages; strengthening variety breeding and promoting
standardized cultivation techniques; improving farmer-industry linkage mechanisms, cultivating diversified market entities, extending
processing chains, and expanding market channels. These measures aim to improve the quality and efficiency of the fresh corn industry
and foster its sustainable development in Xiangshui, providing a reference for regional agricultural development and rural
revitalization.

Key Words: Fresh edible corn; Industrial development; Path analysis
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2.1 FBR MR BT

SR SR IR Ak, T[] e P 45
HE, 7 BERE 100 AR 2 SR AR A 26 AR O
B, KEKABNTE TS, BT 5 kR IR R
FE e, ey, FF R, B, 2020—2021 4F

RS 18 5 (9Co)/ B E 2 &

!
F,
!
F
!
ks
!
F,
!

Fs (17T-283)

!

4 FfFE 8332(18GT-332)

!

KR 8332

!

4 FEFG 8332

!

4 FEFG 8332

EHRERTRE

€ (B4 IR RS 20230020), IERE 2 4
BE, HIAAEE R WA 1,

WA AT 18 L
TR 4 Bk

I

P ORI, R 1 IR B R
Z mi IR

T TR 21
T3 AR AT [X S 6

T R LR 7 1

ZAPELEAESINT LIRS R AR 20 X B, X
A 25 R R, &K B BRI R, 4
BN 156.0d, HLXTRESFPEGEEE 23 5 R 2.3 d,
TGS ERE R AR BRE 106.3 em, Bk
Fnd T, PUERMRR , BT 25 A EE , — A K
FHEL 20.5 74> 1667 m?, BFREEKIEL 140 RiZe AT, 45
SR 94.0% , TR 27.5 ¢(F£ 1),

1 eHREFEXRZHERE SR
I 51 SAEFW /A B fem BRHAEEICHA 1667 m?)  BREEERIE /R 550 /% TRIE /g
2020 4 X 56 155.3 104.5 20.2 138.0 94.8 28.1
2021 4 XA 156.6 108.1 20.7 142.7 93.1 26.9
S 156.0 106.3 20.5 140.4 94.0 275
2022 AR 157.6 95.2 21.2 126.3 95.3 27.4

22 JFiRM

2020 44 5K T S 07T I A48 g B 4 X sk
RIS —AF 3477 50 676.4 kg/667 m?, BE%T R iy
FhikazAg 23 S48 3.16% , =R Rk, H 10 4
P A= 2021 AENUFE 2 X 3050 A, 45
R RS E T 5l 692.5 kg/667 m?, X I
W7 5.89%, SEPPIREERC IR, 7 AR R Y
7, BRI AR R B T RAFRE R . 2022 41,
S E B RT3

Ik 677.0 ke/667 m?, FXT IR 7™ 4.83% , TE T 1 5
RANBh P REAE— 44 (36 2) . AR TE RS
iR B IR G R 100% , K WTHAE A ™
BB e RISV T
2.3 FERS

2020—2022 4F , Z VL IR 48 A48 Bl 5 — il
FE A M AR A B A K R il i Jo e M A ]
O (RBO IR, S50 £ F 25T T
HRE R 82.8% ~ 84.3% , BENG K 70.5% ~74.7%,
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K5k 1.7, 1R 35% ~50% , 1 JE 7.5% ~
15.0% , B UE ¥ o i 7340 10.9% ~ 11.7% , KA
63 ~ 82 mm, BEIHIH 6.2 ~ 6.5(F 3), 2020 4ELITH5
BN PG G — IR FEVT LS I R R L 22 0
=01, AR x5 IRt b g B 9108 B3 (X BNy
0.00) , 54 2F K B e ity b o 2 A, KRB R IR
O E A B AR GE RS
24 FEUNFLGPME
VLR P AL BRI S5 — A, 20198 4R
PRt YR 5T BT 408 , 45 SR R 38 E X
FEIR S SO AT AP BT R 4 AT, 42
P ERESUR IR A B S N 3 e, RN SR

PR BN 2.50 ~ 4.25, SRRHERPUIEREN A rh
P — WG RN 5 90, IR K,
XFE A 4 A EINFRET 173 . KS-6-6 ,.PX079 .
JS-49-6 XE 45 K 5510 5.3.3.3 9 Fhmebit:
MR 3 ~ 4 G SR8 RIRIRCR 3 ~ 5 9, btk
VRO AP - i SohmdTrERcss, R & -
Pio 2018 VLA ML A BRA R 2 i
B A TR PR VR, &K B LR B it iR ECh
3.00 ~ 4.25, KGR HEEE . [RIEE IZ AT 2018—2022
AR B 2T 2= W T A X LL AR e [ v
BT A SRS RS  BEERA D RH

x2 eHREHEIRETERA

620 5 SEH R ((kg/667 m2)  XTHRFEEE /(kg/667 m2)  BCKNTIRIG S /o0 87y RS
2020 4F X 18 i 56 676.4 655.7 3.16 10/0 10
2021 4F XI5 692.5 654.0 5.89 7/0 7
S 684.5 654.9 452
2022 4 T 677.0 645.8 4.83 7/0 1
R3 EHHREFERFRIER
HRER | KRR/ EEReR  WHRE/  HEEEmEE O RRRE/ X
RIGZH A % T
I 51 % % KoEt % % e . B A
2020 4F X 1 i 56 83.8 72.4 1.7 35 7.5 11.3 75 6.5
2021 4F X I i85 843 70.5 1.7 50 15.0 11.7 63 6.2
2022 A e 82.8 74.7 1.7 50 13.4 10.9 82 6.5
x4 EHRETIERENHLETER
KA FHAUE IR TRIREE S TR FAAMESRRS . SO RRIEIRS 1 SREUT AR
S SERORG L ORISR HuTEs % PO % T |
2020 4F 1 2.50 MR 5 R 3 5
2021 4F 3 425 MS 5 HR 4 3

TE - FEDR 2 IR VT34 Hu J5 i DB32/T 1123—2007 R Al ()RR 48 1€ 7 i SHUMETEN BORBUAR ) s A 2 RV 048 o J5 f e
DB32/T 1122—2007 (/KA G (ZR )BT I Al 45 J7 2 SHMETFNBOARKIAR) 5 SORt 2 BRILIRA ROl A7 B AR M R4 I S I il o 19 KA i
il () HUKRRLON G452 7 TE S PUIE P BOARHUAR) s s 2 BT84 o 75 b o DB32/T 1506—2009 /KA i b (B YU i 28 52 O ik S
PEPFA BRI ) 5 80Tl 2 BT T34 HuJ5 i DB32/T 1289—2008 KA ity R A SUM Al S 0E HAR ML) o

FoAl , I B DR e FE R 16 I 7E 8 H T Al i
FhALA R A 4 ~ 5 ke/667 m?,  BAASPA 45376 Fh
120 ~ 130 g, fIHE FBUARURREF I 25 ~ 30 kg/667 n??,

3 EHRERBEARAER

3.0 EMRER B A

B A RO K A OS2 = R BT, MR
SR T R v 3 DD A5 e R B T
O, SR — ROk (e 5 A M6 Ay

EHBUSHBIERNE 35 ~ 40 kg/667 m?.
3.2 EATREAR, A A

B E— Al R 6 A MR TR,

- 55 -



RESGHLR

2026 4F

F43E Fal

TGRS — R 30 ~35d, #HidHELL 1.8 7 ~
2.0 JT7X 1667 m? SH, BT 2 ~ 3 B, B IR FEAS 1
6 J7 ~7 Jikk 1667 m?., HUFREEE—ER 18 ~ 204,
FAHBEEELL 1.6 J7 ~ 1.8 JI /X /667 m® J'H, 7 4 ~
6 T, BB AT, — A= HIAE 7 J7 ~ 8 TT#R/667 m?,
kA J i K Bt 1R AT E (R ARG A & B0 T L B B
Wi TERG , A7 BPZHSUN T AN, B PR EAR T .
3.3 FBlEiikGgE

SR E AT W AE A R R AES ~
20 kg/667 m?, JF7E B B AC A& B RCE ] L A&
B BRBTE LR 2 1 1 s 1, IERhE 2580w
AR JE AN SR 5 B A L AT Y 5 A
PL7 2 4 N AR HT5 I, AR KGR
SEKTERR KA S BE IR Y 2R BERGA T
TE AR 80% I RV AT 23Uk el 1, 1L 28 4 HH - 4800
SEANFATED, i B AR IR 5 AR AL R 20 AR R K
2 A B R HKORWT, J5 AKAREE” R R, P
H ] 12308, 1k B s AR 19 B 9, dio# s — &
WK, B 1k R
34 JNHRELENA

FEKFEEEA A T T AR AR >4 Bl A LR 1)
) T T 50 A Y SE PR R AR DL, e B eE
Bl ATt A AR N 3 BAZE 67 S FIET 0
RGN A , FH SR TR 5 R L3R R 552y
FZFh 48 h, LAB i H R T A4 U 5 Fh 44
i 5 Tt FEL I R A A I % o 3 A o 4 K R LA
LA S 1Y) S A= Wl H O 5 K S RS 25 G B
YESOR R B S B R EVA B B O
JOF JIIT 3R X6 A g RS HHAS 1) BT, DA B B /KRS I &%
K
3.5 EHIGk

WK R SR E R . KSR B
I o SO ) R A > — ORI Z e, R
RS KT 20% ~ 25% N Fad WO ORIk
PRI 5 TR iR RIS Sk, i
WK BRI LT, 18 R R KR S R i o

4 EHRENAE=

S =Tk IR D R B AR AT i R

BT T RABUE , FE DU IR RO B2 B AR
BAEYI L & 1R R SN POK SR SR, T 2
Tl A AN 2 R E R, BT, BHFBET
e N LT 3 | 324 Y R RE R 81 0K L Rl
B T SR AR T4 R I BB VE B e A DG R [N 8
BT — KRB AR R, AR 1S T
15 PFE 15 005K 1212 45,

SR ERR R BTIL R AN FEER R 5
AYUELF SRS iR R iE i 23 SR 2.3 d,
FI T J5 /N R s R b, B8 A 808 e i 22 A A3
25 5 — B E A IK 650 ke/667 m?, i 7 H He Al ik
700 kg/667 m?; FH [H) SRt FIFRIR G A LR 4%, 4
MFTE T SR BB A & R R, TR T
HOK S AN DR BRSO B A BT 177l MERS
EIRT, BRE 46 . RRE 5055 38K A TT IR TRTT K IR/
Hb DA BB AR R 4 it i, x4 2 A 7 )3
— T TR KO R AR Y A AR
TR, BA T RE I I TR 5

Sk

(1] % BB 80 B, HESHVT o8 B4 SR B4 #2350 4% Fn B
FWFFE). P ERNE,2024(4):6-12.

212 NABULE XBET. VLI KR A P PR FBTE 3 T 4
o ]R8 K R AR, P EREK,2017,23(2):41-44.

B1%% BR.Z4008,H 7.5 REPURERE BT T
200 FIEF 5 W HI[]. ZBeRbE#,2023,51(20):32-35.

[4] TAMBRWA R 85 B EWRBERS 3T L Rl #F 9108
HIE T SR Lol BH22,2013,41(9):86-88.

(5] o F R R, 45, B RO RE TR 9 S R
Hap o BRI HAR ] EFY,2023(8):112-114.

[6] Z=£T8 5K/ ME Bk B IR BWERRFEEE 15
7 5 SRR A IR . 4 N R 2R (ol 5 AR A
B R),2023,44(4):24-30.

(7] BB 2 E358LF 3,55, ORI Wx—mp 16555 FE RS
ARG R 1 43 A D). AR 8% B IR A 412,2019,20(4):975-
981.

Bl BT & #H.BE %55 D05 F=RE A8 B o ol Rk
3 SR E SRR R 5 R EFF.2024.41(6):
63-68.
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Breeding and Key Cultivation Techniques of High—yield and
Multi-resistant Rice Variety Jinyangruanyu

Zhu Junkai*?, Liu Xiaobin'? Zhu Yangang®, Cao Jinxia', Zhu Ying', Ji Yiming', Ding Rui', Zhang Yangiong',
Wang Changhong?, Yang Jianchun®?, Yao Lizhi*?
(1. Jiangsu Kingearth Seed Co., Ltd., Yangzhou 225100, China; 2. Jiangsu Lixiahe Institute of Agricultural Sciences, Yangzhou
225007, China; 3. Yangzhou Research Institute for Modern Seed Industry, Yangzhou 225200, China)

Abstract: Jinyangruanyu (test name:Jingengdao 8332) is a high-quality, high-yield, early-maturing late geng( japonica) rice cultivar. It
was developed by crossing an MO radiation-induced mutant line derived from the sheath blight-resistant cultivar Huaidao No.18
(maternal parent) with the intermediate breeding line Ruanyu No.2 (paternal parent), which exhibits excellent eating quality, followed
by multi-generational pedigree selection. In the Jiangsu provincial variety approval trials, Jinyangruanyu demonstrated high yield, good
palatability, and strong comprehensive resistance. Across two years of regional trials, it achieved an average yield of 684.5 kg per 667 m?,
representing a 4.52% increase over the control Wuyungeng No.23, with yield increases observed at all trial sites. This cultivar was
approved by the Jiangsu Provincial Crop Variety Approval Committee in 2023 (Su Shen Dao 20230020) and is recommended for
cultivation along the Yangtze River and in southern Jiangsu, showing high potential for widespread adoption.

Key Words: High yield; Multiple resistance; Jinyangruanyu; Key cultivation techniques

(L% 52 W)

Breeding and Cultivation Techniques of New Early-maturing and
High—quality Aromatic Rice Variety Kerun 1896

Guo Tao', Hao Haiyun?, Sun Lei®, Wang Haifeng', Xue Fang®, Fang Wenwen?, Jiang Yanfang®, Zhang Shiyong*
(1. Institute of Wetland Agriculture and Ecology, Shandong Academy of Agricultural Sciences / Shandong Engineering Research
Center of Wetland Ecological Agriculture/Shandong Key Laboratory of Genome Modification Technology and Germplasm Innovation,
Ji'nan 250100, China; 2. Boxing Zhenxing Agricultural Development Group Co., Ltd., Binzhou 256500, China; 3. People’s
Government of Pangjia Town, Boxing County, Binzhou 256500, China)

Abstract: Kerun 1896 is a new early-maturing, high-quality aromatic rice variety developed by crossing Shengdao 18 (maternal) with
Huaixianggeng 15 (paternal), followed by three backcrosses to Shengdao 18 and subsequent pedigree selection. This variety is
characterized by short stature, large panicles, good grain quality, high yield, and suitability for light-simplified cultivation. In the 2024
production trial, it exhibited a growth duration of 150.5 days (1.3 days earlier than the control Runnong 11), a plant height of 87.9 cm,
144.3 grains per panicle, a seed setting rate of 89.6%, and a 1 000-grain weight of 24.9 g, with an average yield of 623.2 kg per 667 m?
(8.27% higher than the control). Grain quality assessment showed a head rice rate of 69.6%, chalkiness degree of 1.3%, transparency of
grade 1, gel consistency of 80 mm, alkali spreading value of 7.0, amylose content of 17.9%, grain length of 5.1 mm, length-width ratio
of 1.8, and a popcorn-like aroma with a fragrance score of 72, meeting the national standard for Grade Il high-quality rice. From 2022
to 2023, the comprehensive resistance index to rice blast was 3.0 and 1.8, respectively; the highest grade of panicle neck blast damage
was 1; and stripe leaf blight resistance was rated grade 3, as evaluated by the Institute of Plant Protection, Tianjin Academy of
Agricultural Sciences. This variety was approved by the Shandong Provincial Crop Variety Approval Committee in July 2025 (Lu Shen
Dao 20256007) and is suitable for cultivation in southern and southwestern Shandong, northern Jiangsu, northern Anhui, and the rice
areas along the Yellow River.

Key Words: Early maturity; High quality; Aromatic rice; Kerun 1896; Cultivation techniques
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DRER (064 138 L & R

134 I 14% f25597 —
A T N =

R R

(1. INRE LA F BB AR 54 TR, ILZR $5H§ 25010052, FFrgRHEA BRA R, ILZR BFR 2501005
3 IR E AN A Y B B S S 28 I B 2501003 4. 3B 4l L4248 TP PO, ILA TFF 250100)

B HURERGERT 138 SRR LM B2EBE LA 6 5 R4 3R 18 MACAZR A5 LA RIGTE B A H HURERS S 1 b
Ay R E R R PURR T SRR A KRR , 2020 4EF AL, 2023 A AR R VEYI R 22 R AW e (B H
20230005 ),2024 4E 4 H 12 H 3REZADH S FIAL(CNA20201000084 ), FH8 138 BETI S, it g (o, FER B 7, JoT , ARi
B ; A B 147 d,SEXERGEE 24.1 TiA> 1667 m?, JH AR 87.3% 4k %5 91.6 cm, B 16.8 om, FSTRIEL 137.3 i / B, 455K
R 87.5%, TR & 24.5 g0 22H7 138 3B ELAE SR VB VU RS BT # A XN TR R LB BB SR A Ak = R Y, RIAdid & 7
O = AR (T 800.3% b It fE— 22 AR, I TS o

SR R 3RS 138 R IE T B IE LR
B4y S.S511.242

B T R DX TR KR X, S L
A b B b AL EREIX, ALY 100 7 hm?, 7K
FELAFPRE O DORERE S o LR 7K Jm AR b 2 A
YR, FEAE T E G R B U e R B SR S B
ol ER A X, K DR AU & 7 m AR A B
YEY) i B S BEAE 2 DS R, e 5 %
LW RO X AR A T R T AR
BEREAER . IWARE NS IX B R 22 53
K, FIREAR S A, DARE 22 W0 20 (Tl | 20 R o
FEIX ) F— A (ERBRE X)) 2 INREHET
AP KR SR H I LR, B REIRI AR
o7 A XA [l P B A A A it A, T L/ B S
5 R RIS A b & JEE (1) 7K R i e

8 138 F 2020.2021 4EAH 4K S 1L & 4 K
e it o e LA XU, 2022 AR S A R

Wk H 9 :2026-04-28 ; % 11 H 1 : 2026-07-10,

FEWH  INARE TSR R R /ML AT RE 132 T T
)5 H (2024TSGC0205 ) ;2025 4EILIZRA S RB A
G R (SDNYXTTG-2025-35); ILARA Bl
HARKZR - KR AT AR H (SDAIT-17-01);
IZRELO BB AL QT TR H (GXGC2026A07),

YEH A #(1981—), 2o, Wt RIBFGE 01, MK AE il
PREREEHARIFIT . Email: 18538758@qq.com,

*REVER 2T B (1974—), & 4 BF9E 6L, 2 AR Rt AL

BRI . Email: lgxrice@126.com,

MERARERS: B

XEHS :1673-6486-20260048

2023 A3 LR 8 (A8 S - B RS 20230005),
2024 4F 4 J1 12 HAREZAHT R (BASH T
*5:CNA20201000084 ), £ Fef 138 3 PR, i FL LR
R BV R R R XN T Af B S ML R | A
SRR Ak AR = N TR A 76 BT = 0.3%
(b8 ) Ehdh Ve — b e .

X8 138 ZLAGIEAE IS SRR BT A BR A A
BRI AT 6 %5 (2014 4R T EI R 5 B A
XIGRI ) A AR LR KRR ST BT B A 26 F 18
([EHHE 2016048 ) A AXAA AL G LR IEE T M.

2014 A IEAETF T LAGE 6 5 A BEAR XF18
KA RN A G Gt 6 5 1 355 187 Mk
BRRERE , 5 F R LU AR IE A R A SR A A 4
G ER PR SRR G, DY KR
WL RRHA R S E AR e R R
FARRERR R0 E , DU Al e ki, $E
BRI, 2014 R EFME F,, 9050 14HNTLL TR
W 52015 4F IE =55 TR AR By, a5 o 15F223, 117
W ;2015 4F 1 EFAE Fs, i 5 o 1SHN354, TR U
2016 4EIE T TAAE Fy, S50 16F411, 358500 R
HARR 12 1~52016 4F g EFIAE Fs, di5 4 16HNO81,
EREPLRBRR 6 1552017 4EIEZUT T RIME Fo BR R,
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G N 177638, 4 TRE R BE AL K bk 8 1
2017 47 B Fy, 9054 17HN653, Bk R 0k , i
BOLREER 512018 4FEH1 2019 4K AR 5 4

PR TR XS, HrP 45 P138 Idh R LG
R RAF, RIS a R an 2 8 508 138, 18
WAL 1.

*1 XZfE 138 EERRE

Ay b2 AR HHENE
2014 4 1EZE INARTET F, W 6 SFIEAE 18 MLHIAACL G SRITAACH N
2014 44 fiE3e F, T4HN11, FFE AR, TRICRD T
2015 4 IEZE INZARBE T F, 15F223 iRk
2015 4F4¢ fi=35d] F, 15HN354, TRk
2016 1EZE IARHE T F, 16F411, PR R Hbk
2016 4E4 T Fs 16HN981, {i B bk R ik
2017 4 1EZE INAHE T F, 17F638, 1k 7 S P bR E £
2017 44 fE3s F, 17HN653 i Bk R 4%
2018 4F1EZE INARTET P138 TR, BR AR A iR
2019 4EIEZE AR TE T P138 TR, bR 2R it He i
2020 4F — — AR KRS it o e L X
2021 4 — — L AR AR AR ity ol e B2 X Bt
2022 4F — — A
2023 4F — — WA W€ , O G - & RS 20230005

2 75 138 $HEH

F 138 Jm LB ARR B R 2 R R A
B, g A Ny TR AR R . X,
RIS A5 25 H 138 2R F W 147 d, U LT e
g 11 B3 d; PR REEL 24.1 T1A 1667 m?, 1,
TR 87.3% , Fh T 91.6 cm, B 16.8 em, B2 Ki %
137.3 i / B, 45525 87.5%, TR i 24.5 g0 %4
PR BRZEATEM IS 1 4, FIEDR BT RS B 1R B3 R
2.3, BUE MR R 1 9.

3 EZIB 138G RERM

3.1 PERM

H1 2 2 W1, 2018 41 i He i, 26 138 P
77 680.9 kg/667 m?, LT BRIE A 11 3™ 5.2% ;
2019 4F il HEise , T34 i 682.8 kg/667 m?, X IR
T4 11 347 4.9%. 2020 S NNILARA KRG R
P XIS, S48 138 77 i 591.5 ke/667 m?,
SR 11 =AY 2021 AES ML AR A KR

Ffrh R X B, 20 P24 i 624.0 keg/667 n?,
FEx HRIEAR 11 387 7.8% . 2022 45 = i F
-1 77 B 586.7 kg/667 m2,  H R FRIE 4 11 44
2.4%., 2023 4EXH 138 fE LA B BnJuFiie g
N HBUEIMELS | FEAE S /2 550 kg/667 m?,
[T, 35 138 FE BT Tn] — A IR Bl 38 24 7K e i ol
e, AN RIS P34 i A e 600 ke/667 m?,
JErR T RAFIIE R o IR RN Fh 5 B U ZEAR
P NY/T 3692—2020 (/KA £ % o F AR AR S
XF2EFE 138 AT T i h %50, S e A5 S R, 2R
138 ZEA P R 2 90 (36 3), /& 2025 4F Akl
A e ERARAE YR BB I H SRy i A
32 bURMES eSS

2020—2021 4, R EHET R B BeAE Py O 4
WFFE T e S A SRS R i i 4 o, %A 138 H
I PUME 2R B AR B0 O 2.3, B R R e = )
1 (K 4), PURMEZES IR 22 138 hHi R
9 5 FH BTG 1 Al & 2, 2R 80l A it L e
i & A5
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F2 EB1BBEFEINABEFHNTE

Fpy LRy 25 SEH 7 /(kg/667 m?) Lwt BREG T 1%
75 138 680.9 5.2
2018 - SR
4% 11(CK) 647.2 —
%75 138 682.8 4.9
2019 - SR
4% 11(CK) 650.9 —
5020 %45 138 b L B 591.5 0.8
T4 11(CK) AR 586.7 —
75 138 N 624.0 7.8
2001 e UL IR
MR 11(CK) 578.8 —
XHG 138 586.7 2.4
2022 o R
Mk 11(CK) 572.9 —

®3 X 1BBMHLEELER

2024 4F 2025 4E 2024—2025 4F k
N N SEETHN ] /
MR S TR /7 MR E R RSD) RGN/ AHXTERE R (RSD) M ER 25 1) / 5
%X/ B EFEE(SDD) %X/ B EREFEE(SDD) %X/
KA 1 8.34%(RSD) 1 5.37%(RSD) 1 )
R e i 3 0.23(SDI) 3 0.19(SDI) 3
T T ERIT 95125 NY/T 3692—2020 /K R b8 5 1 AR MUY b RS & 2 S0 AR/ B T S ST 40 o
R4 20202021 FHIFELTELER
FEIE (ZB17 . ZC3 ZD 1) LAV EMY SRR
Ay TR AR - — — — A FEli  SoRR
A T Csatel RORBUCRREA % Bk sk o
WKk 11(CK) 2.8 1 MR J& 0.5 J ol
2020 -
XF 138 2.3 1 MR o 0.7 Jc h
W 11(CK) 43 3 MS I 0.9 % %
2021 B
X5 138 23 1 MR T 0.6 7 2
T MR R, MS FoR i, TRI 7 2 I8 B SOKRRHT AR R RO LM S ST AT -
3.3 KIS rds HhREOKR R T R R A ISR | B T

20202021 AE RN R B HROK Sl i Bl AR R B A 1 9 B AR 5iEY]
WA g O (BTN XK BT A T I o0, 45 BEAE 2020 ARk FAR LA A 1 94,2021 4F3k 2 4%
W], AT 138 7F 20202021 45 9 4F 4 I <2 (#£5),

%5 ZBIBHBARRASNER

FRUECNY/T 593—201 3£ AR St A 5 Ye))

WREEY 2020 AFME(E 2021 AFINGE E o = BT
FaA & 1% 84.8 84.3 =83 =81 =79
BHRERR 1% 71.6 67.0 =69 =66 =63
SRR 1% >3.0 10.0 — — —
EAE 1% 0.4 0.9 <l <3 <5
Kot 2.0 2.0 — — —
R 1 ) 1 2 <1 <2 <2
BRTH(E / S 7.0 7.0 =7.0 =70 =6.0
JEEHARE fmm 80.0 76.0 =70 =70 =60
BRSBTS 1% 17.6 17.2 13.0~18.0 13.0 ~ 19.0 13.0 ~20.0
LEATE 1 R 1 2 — —

VE T PR R GE LEAR S AT 3G, AR A B8 P SRR AR
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4 XF5 138 FHIZHA

R 138 R SCHEPR 1 3 B 464 PR UE R A
B JERAE LA BERE A 3 B IE B ARAE , /K 434 BRI K
P K BE EROROK HER TR AR IR BTIA
] CH U L ER TR SR LIS ) BB AR
Jite B FERE K PEER R 2 o 3h <0.3% , &4
BIEROCT-3 A HE A R 40 AR B R B L,
T Y WA HLIE B R E S UGB A 2
B WIERK 5 R B AS 6 DAK M EL , T2 R 5 %
Gibigeih . FAABMERRIT
4.1 R E

FEADRTIFT 2 d, e 35908 Ha - IR 6 Jlie 2 77 ol
K5 2 mUkg(FpF ) BEA T ALK B, Fiph AE Kl F
] Ey REB ISR o S5 AU

AR 5 AHERD, b T A6 B Ah s E]
95 A EA) DU RE AN AR | B A ] — i e
5 A A), A AT AR A R D i e R AP . R
KHEMTEFLE 10 10 LHER AR , Hrh iR 7R
K H FHFR 45 ~ 60 kg/hm?, & B H AR 60 ~
75 kghm™, FER 5L 409% W5 - P9 R AR A
# 60 g/667 m? BjfE—A4FE 243,

Tt FH A0 R FH (R , K R BEAR AR, K B0t
o HATRIWEiE 209% 0k BT ) 30 ¢/667 m? B 1545
TCEL A A E R B 2 i O R R R
8 ke/667 m*; BARHT 3 d, 1Bl IR F 5 ke/667 m? {Ei%
G
4.2 ERTAR, G

N T RERE, By — e 30 ~ 35 d, ARIH LA R
17 em x 23 cm, #RAEZY 25.6 T3 57X /hm?,2 ~ 3 i/ 7,
HUBIGRL, B/ NS A , — R B 45 e 20 ~ 25 d,
FAT FLAE K 14 em x 25 em, R L) 28.5 T 5 /hnt?,
3~ 41/,
4.3 KHAEKEH

FEARHT 2 ~ 3 d B BTG A 45% =0V iR
AR Rk R IE 600 ke/hm?, F44% 2810 J5 i R 2%
112.5 kg/hm?, B4 10 d 2247, iR 2 150.0 kg/hm?,
PR KAy EE . o 2SRRGS0 0 Y S it S AL
75 ke/hm?® BLBR R AR 90 kg/hm? VEREAL . 3% 2 ite FH #ik
JE, $ns KRR BTSN ot B e i, A

MR ARG A K T A R EA TR A5 K, B R
R ERAGERAT , K AT EE, W iR T R AR K YR

W KRS , TR RREOK)Z 3 ~ 5 em, FI 42
Hi 5 A BEHA K B SR 3 em JK)Z, R0 8E ;43
BEJS W B HME AT, W 3 ~ 5 d, I HIOSUBE, 1
PR R AR, B IR EIR 22 R R 10, DR
5~8 cm KJZ, BETRIG AR, Wb SRR kL
B MR EE I, TR RSB, SRR ORI R
i WCKIHT 7 d WK, SR D BE R A4, B 1R WKt
L3k R R I T S i) O O

4.4 KHJEHEFERE

ok I THERUT 5~ 7 dOKREZE I 5 )tizh , ik
FH 60% 515 « ZEBERE 90 /667 m® £ + m PE AL Ui
MEZGEIREE 5~ 7 em IKJZ 5~ 7 do

I W B TR B A BORT R R R
g IR R ORISR, RUOCTE SN K A TE I, TE
TR o3 BE BRI B A 46 & AR YLt , Wit 209 -
X5 = [T ER ] 50.0 ~ 62.5 ¢/667 m* 1 ~2 K., 1§
S s LA TR A 3, FH 243 0 A A AR 0 2 11 4
11, 25500 AT e F 20% = FRmR AT IR 75 /667 m?
XG5S o W5 B YA Y = AR KRR o B A A il
W1, it 24 3 A OO A s R 2 I 4 ey 0 AT
24570 AT 3 29% HP 28 35k ] 24 1 25 K H TR R L 7
10 mL/667 m?,20% 58 M4 FY Pk i 2 3 7] (B )
10 mL/667 m? Wi . A& CHEWB; iR B 7E K FE A= 4
JE A, 2R AR 1000 Sk RS A LR
1 500 3k DA 1 4 Fe A5 i 24, 24570 AT 36 FH 209wk
i B 1 5] 30 9/667 m?,50% M B R 7K 4 HIORE 7
16 /667 m*,25%WE HIEIK 53 HOR ] 4 /667 m? %7K
M)

DL A 25 R AL i 2 T Y iR e 5 1 Y
WA . AR R ) sl e 4 T, AR 2
2 it A T AR A 224 b AR ) A 1 e - A
(P SRR L L

5 XiB 138 MARI=

FFe 138 AR LB T R L B SR L
MR T K AR I HT SR . XA
138 7 B = F1 YN 5 B b 7 3 B ke o ™ iR
600 kg/667 m?, F I H}— 7 AR ML e, R
BURHEAT A T SR BB S A AN L e R o AR T = A
AR M B AR 7l 7 3 DX 5 X, 32 A A i
VR Tt A R AR 1) T 3 ot i 22— T RS2 1 LA
CEREY MOl e O i R N7 3 A Ty LN S
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I Tolie sk

2026 4F 543 4

A MR AT REIE A T AL T VT IR AL AR LA 2
X5 | Fifr, S ) 12 A6 42, B ] 223 - B A1
T2 RS T VE A R CURPEY) , b il
ZEA R LU —F T FT eI, RIS, 22R5 138 ©A
VE AR A4 i 6 A0 B B2 U8 H 5%, e X R Al b
F= MRl AL A — &S 0E, ] R b bt
MY A= e TR B0, HR FH AR R A X
WER= WA —E R ER . (AR A R
X BRI 75— AR 50k

FFsRAMII. AR TREF#Be2417.,2015,32(6):24-26.

317K ATV TR, 2. IR KRR AR 7 X sl 5 0
FhRE AT, H KRR, 1-18(2026-03-20)2026-04-28]
https://link.cnki.net/urlid/33.1146.5.20260319.1851.012.

[4] AT $e 55, RS AR A8, 2. 3C B4 IR 4 SR mt Aol & R Bk |
[l 5% 3], E A, 2026(2):6-8,16.

[5] NY/T 3692—2020 7K Al b 45 7 B AR B [S].

[6] NY/T 593—2013 £ FH A5 Fh i R[S

(7] BEfE 22 0, JB) 2, B BB R B S P26 258 Mk H 5
FEERARN]. A6 7K HE,2023,53(2):45-47.

[8] # E. 71 4%~ SC IR B 5. 14004 M LA AE XK AE 05T = 7 %

S 3k B R R ROV RHETR,2021(4):226-228.
015 . AR IX A 2 B A B 5 M)
(1% BBERE 05 14 KRS P DU % Xt Jent:rp EARO R A HOR AR, 2023:122-125.

U WARLMRME,2013,45(5):119-125.
RIERE B 0 2EE S IWEG KRS A RIUR S5

Breeding and Cultivation Techniques of High—quality Green Rice
Variety Shengdao 138

Ma Hui***, Li Guangxian*, Xin Caiyun**, Zhou Xuebiao®*, Li Xiangliang®
(1.Institute of Wetland Agriculture and Ecology, Shandong Academy of Agricultural Sciences, Ji, nan 250100, China; 2. Ji'nan Kehai
Co., Ltd., Ji'nan 250100, China; 3. Shandong Key Laboratory for Green Prevention and Control of Agricultural Pests, Ji'nan 250100,
China; 4. Shandong Engineering Research Center of Wetland Ecological Agriculture, Ji'nan 250100, China)

Abstract: Shengdao 138 is a conventional geng (japonica) rice cultivar developed by the Shandong Academy of Agricultural Sciences
through pedigree selection from the cross Jinnuo No.6 (maternal) x Shengdao 18 (paternal). Characterized by early maturity, high
yield, superior grain quality, strong resistance to rice blast, and salt tolerance, this variety was bred in 2020 and approved by the
Shandong Provincial Crop Variety Approval Committee in 2023 (Lu Shen Dao 20230005). It was granted national plant variety
protection on April 12, 2024 (CNA20201000084). Shengdao 138 exhibits a compact plant type with green leaves, upright panicles,
awnless elliptical grains, a growth duration of 147 days, an average of 241 000 effective panicles per 667 m? a productive tiller rate of
87.3%, a plant height of 91.6 cm, a panicle length of 16.8 cm, 137.3 filled grains per panicle, a seed setting rate of 87.5%, and a
1 000-grain weight of 24.5 g. This cultivar is suitable for light-simplified production systems, including manual transplanting,
mechanical transplanting, and direct seeding, in rice-growing regions of southern and southwestern Shandong and along the Yellow
River. It is also adapted to single-season spring rice cultivation in saline-alkali soils with 0.3% salinity in the Yellow River Delta,
demonstrating broad application prospects.

Key Words: Geng rice; Shengdao 138; Variety breeding; Cultivation techniques

- 62—



KESHERE  2026,43(4):63-67,74

Barley and Cereal Sciences

http://dmkx.cbpt.cnki.net
PR AT : damkx1984
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b

PR ARFOKEHmARIRS 33 STk H SR

Br &, L ERHE, BRI
(A Al B2 e TEARHIT, Y15 16 1T 223800)

i

°

FE A 33 5 (HE S S TR H AT 2024001 1) JE VLI AL B Be i AR RIS F oy T hric il B s PR 4 5 10 5%
PLA ERF RN 140229 (RIHE 9108/ UFH 22 S 2%5CH) F) A EEA GRS 14BY15(F5 75 867/ IR 12 S A58 & B A8}

FAAGA T A AE I T BRI S-SR AL B A0 TR R AR R SR 18 S T L X R AL R A . AR e
W 141.1 d, BT RE T T5 867 FLl 4.6 d, kT 89.3 em, A RIS 22.5 T4 1667 m?, i Sokidh 140.5 ki, 45523 88.3% , T-hi i &

24.9 g3 BHREKE 75% , K FE L 2.0, T 1.6% , KT ARk A ATk CE FARG A AL ) (NY/T 593—2021) 4 2 Zo &SRl

TR B | Hh B AR SO AT o
K2R KA TG U0 ELRR
HESES S511

IKFE (Oryza sativa) JE2BREZ M FARIEY Z
— RAERIT 40% M N D R EEOK AL A VLR
VAT T U b X 14 7 i R A = X3k [R] Fsf
WORFRRTE SRR, RORAEIE 2 RS S
80% /AT, WEAETRIE 2t o e s & e s R AR
TR T, BU BOK FE B M £ 2 HirE
A P AR TR A . 2003 4 TTARE A
T 16 A~ E T & AL AR K R
fP, #RZ 2025 4F, VLA DR 0T B R R Al TE AR Y
i A48 KRG TR Y 85% , P A & B R “ T30k
K BRI o FEAZ R ARV E B A 1, B
SRR/ NAE BTl AR T, W SRR R LG /)N
R Z )R B A h R ARG AR =, AL,
B E A S P RS R SR AR S e R
264 BRI, VLI R RG AR SR RS 91089 11
1 301 fRFE 9 SESEAE T 150 d, " HEH &
INEE T CRAM/NE fiF 225 ~230 d,
FH/INE 210 ~220d); BLAMKREAE B RS %
AR, B BB HES B A | S o — B, we
DABRBEREK A . PR s & 2 AR B ) /KRG i
R AR O PG, L R R T
WAIRIERE . VLA R BH Bt AR ITE & 1

Wk H 39 :2026-05-08 ; 12 51 H 1 : 2026-07-13,

FEEIH 2024 45T B FEHITH (1001).

TEBRIN M F(1985—), 53 i1, By FEOFST 01, 5 2 K A
fEF A TAE, Email: chenchun021385@126.com,

M ERAREES B

XEHS:1673-6486-20260054

i 33 7 HA LB AR PLER AR 5 L HORRE
GRS AW RE X AR R LA . A ST T
Fi 33 TR E RN B R R AR R R A
IR A G B S AR B RIS %

WEICAE DX VLI RE AR A = 1) B 22 4 R 4,
FE T FLZ) 100 hm?, 32 4 X K AEFR AR LA 4k (.
& AR b oh £, TR AR B WA R
PUEIRRE J7 i AR SRR . RO T SR IR e a5 B
R R BE P K . Ik
A B AR ML BTG R B RS AT IR
X AT 2R o R AL T2 A e Aok vl v
[ EAERR , - ELSFPRLAY S (3 DA 0 S 1)
TERLLAB AR 3, SR R IR 2 PR 8 R K AR
e K TE LB, K G T R R A L R Uk
7B BN A 3 B S e, 2 R BRI i SRR
AR R 2 i 28 () SOREOC R 3 IR P e
PERVE RN . BT S%5 E R AR B AR 4 A
TE B KA BETE 5.9 ~ 6.1 mm 5 2.5 ~ 2.8 mm . K
T b =2.0 FPHIRE SR RORE BRI, 3 AR
i AR R A R AR R, BTN R [
AR BB o KR . 2838 BT TE Y [T A
H R TR TR, B 2 KISy 2.0, KT
FeArE A AT B IR S AP ) (NY/T 593—
2021)FRHE 2 i B R R B A A 301 (5
FHHG 20200016) WUFFE 20 5 (G 20200043 )55

WUAE 33 S (LA FRINFT 1933) 2L E R
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KA HHRLER

2026 4F

F43E Fal

Pl fa i R B B A PR A R R
TR SR U AT A S 63/ SN /1 -4 U 1
140229 YEAREAR R, R R (5 5L A
Hdl) ., WpRABAIINFRS 14BY 15 15 AR R, 8
i RIS bR c i B BB Y O I F AL,
2024 FIE LI VLT RAEY) i A o o 2 D25 i (F
SEGS  IRHEE 20240011) , 5E 44 MRS 33 5.

1 #MR5FE

1.1 REEH R

FEARIFS 140229 (REAE 9108/ WIFRT 22 4%
B F)); RAMERINFS 14BY15( 575 867/ WU 12 5
FAZBE B AR AT Hd ] FBIE AL B
MRHAFRTLIR A LB BRI A E35F .
1.2 Fhmichi B s

AR MR Hdl B)5FFRic P a0 i3k 1, Hi
M H AR VR S AN Ginbouzu "SR I g B A 1Y
Hd1 a9 3 1K 8 150 bp B9 PCR 724, BA %
A= F WO Type D FERIAY, hd 1 RIRA: 43 bp BlidE,
Al EE K R 107 bp AY PCR P22,

R 1 KFE HI1 5 F4F18314

EIE/EAN 51¥1F5(5°—3")
HdID-F GCAGAGAAGGAAGGGAGCGAG
HdID-R GCTGTTGCTGATGGAATCTG

PCR JZ W 1A % :PCR fiff 1.0 pL,2 x PCR Buffer
(% Mg .dNTP plus)25.0 wL, I PS94 1.0 pL,
DNA #4R 1.0 pL,ddH,0 21.0 wL,PCR Jz 7 i &
4 TksGflexTM DNA Polymerase,PCR S FEFF:94 °C
FASE: 1 min, 98 CAEYE 105,60 CiB K 155,68 CAE

M BA R4 1 2 3 4 5

150 bp—
107 bp—

4130 5,35 MEFR.
2 jM#E 33 SEB TR

2014 AEAAE =W FEH LIRS 140229 1R FEAR
MRE RS 14BY 15 A RACA MR (& Hd1) #4724
ZELH . 2015 4E9%*5 0120, 76 FHIEZ=RAE 4 Bk
Fy, BRI 2015 4E4 G5 2053, FETR FE AT s
SESHER 410 AN20kk, I HdI bRicxl F, #PpHE
TR 1), 5 /A 2R A - 5 K Hdl
FEH A R R A R RV PG R Bk

2016—2018 4E7E =WV, i1 PH & b 43 BARR P A
Fs—F B 1, RIS FARCAT BhER: | RIEEE T, 4k
ZLHATIRE T , 2017 4R4C b, IR AT |
ST 3 IR RS R 16 S ERRE R
Mo FAnic e , SRS Hdl LR 25 Bk R
6 1~,2018 4% 6 MR FR (%5 :18-117.18-118,
18-119.18-120.18-121.18-122)4" K Fh# , T4 bk
FFAE 150 #k, NP REBLTTE 10 #R , % G A0 |
SAEEM MRS TR R ROR IS I A 2
o MIGEELER (L 2), R 18-120 fnfil 8 H
15 H,2EF ] 141 d, ¥R 90.5 em, T-Hifi = 25.0 g,
JEHHRE 70 mm, PR, K FE LR 2.0, LA HRIR R
PR . 2018 4E4%5 1014, 1 Fg P ZERMAL , Wb
0.6 kg;2019 4FFEHAT/MX (TR 13.3 m?) i Hie
G i 33, EMAE ST I — B AR W, RILR AT,
WCFR 13.26 kg, LEXTHRIR TS 867 (F= i 12.42 kg )3 7=
6.76%. 2020 4F-5E 4 FNURG 1933, HEES VT8
BB T AR K, 2021—2023 AE ST SRS thErh
T FL A X Sl A A P, 2024 AR AL VTR
RAED R A e R e, HESARK: WIRE 335
(K2),

B 1—14 2 F, Sbk, 436 H 107 bp 457 R0t BESRRAE T Hd1 S Type D B (LR 43 bp, BA AT IR, K41 H 107 bp
ot BRI Hdl type D SEFRAL; 5351 150 bp £t R WG R MRS Hd 1 SRIIRE SRR, AR I 1E 150 bp 457 R MR Hdl (1
ST REFER Y ; [ B AEAE 150,107 bp S5 RIIXSRL ARG Hd 1 FEF B A24E . M: DNA Marker

1 Hd1 S FIRiCEE F, BRESBRER
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KESHHKF 20264 434 4
R2 BEHRBREXRRZHER
ETR=2 WEEWI(H - H) 24T PR fem THiFE /e BHE /mn KL Hdl
18-117 08-15 142 91.3 24.1 70 1.9 +
18-118 08-15 142 91.1 23.8 68 2.0 +
18-119 08-16 142 90.4 23.7 70 2.0 +
18-120 08-15 141 90.5 25.0 70 2.0 +
18-121 08-15 141 90.2 24.1 69 1.9 +
18-122 08-16 142 92.0 227 68 1.9 +
2014 4F = UFF 140229 x MUFF 14BY15
!
2015 4 fEiE F, %5 0120, Flik , 7= Pbf
!
2015 4F = F, 45 2053, FAE 410 ¥k, R Hd1 A0, 0788 5 4 Hd1 2668 2R B A kg
!
2016 4 fa it F; 95 2474, Fhil 670 bk, SRS T SR T
!
2016 4E =i F, 45 2810, H R0, THIPTE 27 g, FEEARE 3 Bk
!
2017 4 51T Fs 95 1186, 1A 57 8/22-25, TR & 27 g, KAk, e 2Akk 5 BRhnft
!
2017 4F =iF Fo 205 1605, 2 ILEA MR R SN 4R B EL X8
!
2018 4 fEiE F, %5 (18-117.18-118.18-119.18-120.18-121.18-122) , it 6 Mk Z , FF /R FE &K
LRI E R BRHI , ik 18-120 # 2 , r EFPAH
!
2018 4 = Fy 45 1014, 3555 8 — 20 IRICFIF 0.6 kg, #F AN —4F B 5 HL T
!
2019 4E fa it Fo 95t 33, ZE0A, B3, Btk , /N P 13.26 kg, [EXT BEIRTE 867 1477 6.76% , 1
175N
!
2020—2023 4F 2020 4E5E 4 IFE 1933 SHNVTHAE h AR R, 2021—2023 4E5 i X 3308 A =1
2024 4F TR IR KRBT S Fh e A, o E S AR 0I0ARE 33 5

2 MiB3BESEBRIL

3 jNFE 33 SHFEHFE

3.1 FERZIMER

WIAE 33 S W S nE RS  RAENE  RA L
ik ArBERE 0, OB MR R S, PR
B | B AE  ZEFF IR L, BB IR BE 0, B2
TR, BN A BARSS  2021—2022 4ETTI5
A rporE B X G B S AP RR B 89.3 em, &4
HW 1411 d, AR 22.6 TTAS 1667 m?, EKIEL
140.6 K7 / B, SR 124.1 K/ Bl 25505 88.3%,
TRi i 24.9 o(%3).
3.2 prEdek

WA 33 5T 2021 AES VLIRS TP LB IX
Ay , 8 AN s I S 656.6 kg/667 m?,

MHNFZ 11 SRR 14, X IRT5 75 8671
72 6.07% 32022 4F55 2 A X 8B, 9 AR I 5 h
84 A HE 7 S PR R 640.9 ke/667 m?, 437 51 [] 41
14 AR5 AP 1107, FUX BRIRTS 867 4™ 5.36%
2023 Az dh RS A =R, 7 A R 4 R
FE G R LSS 3 44, F- 377 & 680.3 ke/667 m?, #X
FRTRTE 867 Har™ 5.75% (3 4), 2024—2025 4EAE
WUBH MET AR K S5 s Y AN, % Rl R PR
WA ARIEH: ST EERE 158 , SRR A R A S
BHLEHE DTG AR IS A
33 PirkRm

YL A BB AR ) AP B 55 T 7E 2 AR IX
ORI PR 33 5 BN FE TS S (A
W AR GEiT) , 5 A (3R 5) W AT 33 S
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RESGHLR

2026 4F

F43E Fal

FE YA 2 9, BRS04 5 SR e i 2 5 9, i
IRLE A PUIEFR L 475, T RRTIES X s 4 4
SRR B R (U 173 .KS—-6-6.PX079 .JS-49-6 )41k
LN 5.3.3.5 G ; EREORG ; 2 4F X Il iR 56
BRI R R R 13.79%, HPESE 3 9, %
EDIL RE W S O
34 FOKA

R A8 by AR AT S vt o e A A S S Y
(RDO) % E LR (R 6) R 2022 4R A 33 S5k

K 84.0% , BKE KK 75.0% , W RR 11.0% , T
FREE 1.6% , KRR K55 1 2.0, BB 1 2%, HASTEW
T 17.3%, B 70 mm, KFEIEFRIALOAT
NY/T 593—2021 & F R A i SO PRt 2 R CR i
FEPRLA 3 AEAG I SR L4 A i e HE bR ) o WUFE 33 5
KT8 ik 2.0, 2 K 2R FRRE RS b, S R
PR SRR, 8 WA B -, T2 3 ARRG IS8 1 9%,
FEVERY O am b, R A, A — A IO
KR B B PR BOK S

*®3 MFE3IBESFERZHR
. VeE s AHdEMY R/ SR/ SoRig S E5YCR ) TR/
KIS " o i " -
em d (I 1667 m*) Chr /) Chr / ) % g
WG 33 5 89.8 140.4 22.7 137.1 122.0 89.0 24.5
2021 4F
75 867(CK)  90.9 145.4 21.8 140.3 130.1 84.3 25.5
ARG 33 5 88.8 141.8 22.4 144.0 126.2 87.6 252
2022 4F:
775 867(CK)  89.3 146.0 22.8 134.0 121.3 90.4 25.6
S8 89.3 141.1 22.6 140.6 124.1 88.3 24.9
Fz4 NiE3IBEEXFREH =R
N 7 /(kg/667 m?) B (F555 867) AR B W B/
55'5/{57 N N Dy AN A
T A= i Sy i 4™ 1% (V27N | |
2021 710.0 596.0 656.6 6.07 1 8 0
2022 505.2 737.0 640.9 5.36 11 8 1
2023 772.4 638.2 680.3 5.75 3 7 0
x5 MEIBIESITEFEMELTEER
TR P 1 % Sekine 28U
G wpE PR EBUER ety T BRI HiHEKE
" r PRAILX TUOWi173 KS—6-6  PX079  JS-49-6  HifE LA r
% P REEY % R % %
2021 2 2 3 4.25 3 3 3 3 HS 13.79 3
2022 2 2 5 475 5 3 3 5 S 13.79 3
R EFMLESH NY/T 2646—2014 KA A F R i % E SIEM BRI
*6 MEIBESWEAARELEELER
BokE ) KRR Rk, EHE/ . B EREEN O WRE BEE/
GEG T KSR S - oy
% % % % % % mm %
2021 80.6 64.7 21.0 5.0 1.9 1 14.0 70 6.2 It 3
2022 84.0 75.0 11.0 1.6 2.0 1 17.3 70 7.0 i 2
2023 84.2 74.3 21.0 5.4 1.9 1 16.3 63 6.6 i
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4 M7E 33 EHERAES

WUAE 33 5@ T ol RS R A 0 K L AP
5 G UEIL R DR LA BRI A =X st
I3 R R R BUEMRBE TR AR E, R
B ™, FE PP o R v R UG R R AS T,
IKFE R 7, 7 1 W i AR A S B, 98/ TCRL S BE
TN R B ARG RO AR ) Sl L, 3 i B e s
B, EAURFRE IR 4550 B TR T i s S8, 5
M
4.1 Fhrarigha

ARG G 2 U SRR A &
A, FEREFRTRI 17% 2888 - 2553 200 A7) 0]
TR IR Fh 48 h, 2R o Mg dE. AR5 H
30 ~ 35 CHR/KIZ L, AR ZE M 28, 80% LA L Fi+
Wi 5 S5 LA 2
42 EERER

FEMEICRE XUAE 33 5B HARFUI N 6 H 10—
20 H, 0 3 AR i v i T A S AR R A ML
FHFEE 8 ~ 12 ke/667 m?, ELFEFHFIE 10 ~ 15 kg/667 m?,
B AR PLAARE S = SRR A R AR KR
A%,
4.3 AFRAEAKAE

JEASK (%) (5 FH A0 i A PR L AR R TR,
S H B BOA E XA, 7E it R AR B A L
SRR U A BENE AR A3 BE S A, S A ek 2
TCR G BE TR It B0 T DA AT, 4 v i3]
NG I N R v SN N o YA N S
AR AR M 6 : 4 =7 2 3 FH., Hi& 15d )5,
68% ML IEAE 60.0 ¢/667 m? MR ZE 10.0 kg/667 m* Bk
BRI s R S ~ 6 d iR E 7.5 ke/667 m? /E K
AYEERE ;7 A 31 HE&E LR 7.5 ~ 10.0 ke/667 m* 1EHk
RN 8 A 15 HALMIIRER 5.0 ke/667 m* VEREAL,

WUFE 33 SHERE 21 3, HIECRFRB IR,
BRFREHRG LT . =GR oK IEEE 1
PR (BT, DU KT, (e 4y BE 7E 7 H
25 HEJE , kB 5 (30 7 ~ 32 1A 1667 m?) ik
i /D Teak o Bl e | A Gy =k #
ST CHAR SRR PTEIREE S0 B 1 AR R
T AR ik i UL, AT AR R b T TSR FE R HE AR OK
B HE R =X, PR TR) A R A e I BT
SEARTN [ SRR 25 R . 5 IR
PRAGE) TR A, FR AR AR i 0 A TE R R

15 d AT G TR
4.4 AEUERA RE

WGP SR A AR BRE  HUEBTTR
KB 0 5 BG4S A B A, SHE 25—t &
Bl KGEREZS , Bl fe e 2 . e IRER IR A
Bl HT AR 25 B B A 25, 48 7 A A 5% O e e
80 mL/667 m* Fl 20% =M 100 ¢/667 m?* B i LAY
WS IR PR, 8 HIRE 9 AW 30%7KH -
IR 20 g/667 m*+20% WK & i 100 mL/667 m*+ 7
FEE 200 mL/667 m? BGFE MU SO R o LA
B = A=A RN RE A R A

5 NG

A SCEE X UEDC A X TR KRS AL 7 2o 2 v 2R R
B TR B KRR LR 8 RGN R R YRR
TR LR RL, ZC A4 & RISEET 78
HTHARIEGY Hd 1 FEDH 45 S0 2R i JEht T, R EA
S WIROY Type D BT L FRICHHTUE . EH K
WA 33 S HA R ETRAEHE, 24 F W 141.1 d,
XTI TS 867 HLEN 4.6 d; K T8 bnis &l ATk
CEEFRRG SIS BT (NY/T 593—2021) 18 2 9%, i%
i 3 e 4 W, A R HRTRR 2 A O
JE 5 SN TG T R VTR P SRR K 7=l % e T
Ko BATHEILARE X AR R LR AR,
X T 5% 50 R T SR IE . g B L 5 A
R, =K XA 33 S THIRR AR R
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ELVTE 303 BIETPTANEA R R SR ZFS100 R4S FS9 K ACALH BL & LAY FKHT b Al , 2025 AR [ 5 2 (2
i [E B 20253298), Z s F 2022—2023 4 E R X RIS A 44 7 B 10 511.0 kg/hm?, 5% HEFSBA 958 S 6.5%;2024
ARAE PRI P47 R 10 255.5 ke/hm? 1457 6.5% ; Z255 %o BT 2SI RTINS DU R SR i 3, X ge Hor 4
BURBIHTERAL 2.7%. TEFCEGHLIX 2482 R0, VT 303 RELHHUR B R i JE R s i R AR S67T
E 303 LB ERI, ARG, T HE S EOREEEOR , B Z S e N TSR HERR S8

REEIR VLE 3035 ZH0 I8 ; mT R s dh AL 7 BROR
HESES:S513

TR An] 22 REZ U HIANE, AR ™
Tt P i e [l MR £ 22 4 4 8 7 Ol K i
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DX, #% Fh T AR 2y o 4x LR AR 173, 8 AR RS E AR
750 J3 hm? Ze Ay, PR KA P AR O e i,
(ELZZ DX T O A 77 RS T e 22 ) 249 = — 2 i Ao )
JrAR ™ T i I DO DI R R ke, i AT
AR TS [RS8 15% ; — 2 BOR il A
i, B MEAC AN G BEIRIESE Y, B LR BOR
3t B IR AR BRI SN s = AU
SRR A AR K 1 DTN 22  NC A R R
AR FEATIE IR SR R, S B A%
I 30% , FEARLR R FIRE S AU R e
WFFEFR T, P R S FOer K1 7 (1 DTk 3 7] 38
40% ~ 50% , F B F= 2P0 IE VAU SR
pin Rl e B o A 9 K DR R R T K
B SRR, TR E TOR T L HAR
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AR ,2025 AR R — S SO IR IR L, ORI
HR G AEACAE W ity B 51 Ay Al A A U L A5 AT
55 o FET LR S BRSO A R
ACTIN TN SV 1 Nk L e YRRl S E A2
ZAFRZ OB E B T KSR AR T 303,

Wk H 4. 2026-05-27 ; & [8] H 1] : 2026-08-03
YEHfRIN 2 Je(1988—), I Wit , A 20, 25 5 10 M VES)
BT AN PR R o Email: 2430919921@qq.com,
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FhridE & m RIS A Z R, EEF SRS
WEI b DR FF U T8 PEA  45 SC BT Ay [ 1k
AR Y24-1S3 W5, 5@ £ 16 . 5iF 618 HLF i
W ZEAPUMER PR SO A R R 2
B Y TR IE T, MR E e 28
AU IG REI AR A2 R . T1E 303 Ak
TEF IR :2018 4EAZR5E ) ZFS100 5 FS9 By
AL 52019 4F-FF 7 24 b 5 3 24 S Pl S 26 5 |, 25
HHERF ISR 520202021 4F 22 PIAE B VR
X3k 2 b 22 k0 ARG, 25 A PhE R R
PR 52022—2024 SN E KRR E K IX X
BOREE 5 AR, e ZGlid F R W (HE R
' F 20253298), VLE 303 EAREE A 1,
1.2.1  BEAS ZFS100 FRAEFRME o 3200 R i g |

FlAS ZFS100 £ F 1 F
2012 A Y BERE FHZE 16 XM 5 AT AR
Y24-183 438, BU(F, ) FEkE 250 i

!
2012 4EAC TG FORiR , 8 9 RR(STL R PARR [ 58

!

2013 4 2 BB AN, Forb e 2 A~ (S2) A (100,

246 )i R Bk F 58

!

2014 AEAFEAIAC, B 2 AN (S3)BER L R bk A 52
!

2015 4524t SRR AR, PN R Rk (S4)

!

2015 A4 BARS IR, BEML K SbR A 22, HoRIEARR
FE(S5), HH 100 5 FREH4 K ZFS100
2018 4E44 G

SIHT I B RS 5, P AR ; b7 I 5
W ZEFFHDHA MR, ih vk s, ek, i
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WS R 18 ~ 19 J s A A, B 18 om, M
4.5 cm, FEATHL 16 ~ 18 17 / B, AR 35 KL / 47 KF
B fa AR R R e, IR RS 8 ~
10 4>, AE25 45 (0 AL 220y 21 (05 S L B R 2 Y
95 d.

1.2.2 A FSO FRAEARFME . Zah i B R
PSR, S, PO RIEDE s bR R R A
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!
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!
2015 A1 AR AN, SERROL R Bk A1 22 (S4)
!

2016 AR 2 BURSNN(SS) , LB TERESE , E4 8 FS9
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2020—2021 4T E 303 S0 ki & iR

1
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2.1 AR

LK 303 7RIk 2 EoRAFPME, A2/ M
103.1 d, 50 HEAS 2 958 AH 2, BU)E v, 1 e 5 i
W FORX/NFE - TGRS . %5
PR MBS SR 0 IE 2R B0 2R B, Fie 5
o, B M s RSP K88 bR 253.5 em, A

IE 303 RiE5EFLIE

55 97.0 em, AR AL 19 A BB ge i K
fAT A, B 17.1 em, FEATEL 14 ~ 20 17 / B, FERH
o FPRL g AR TR 337 ¢, it iR AE
158, S BT GS, 2SFFRAL 0.4%(E 2) . S55%FHR
HBER 958 AL, VT 303 # e BRI, BIRE YT
RZ RN 2.7% (X BEFREA 958 H 6.8% ), FEIR{EIHT
F =10% 3k 5 ] A 8.7% ( X B S o 958 hy
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R 1 2022—2023 T E 303 HiEEE E AR FFE MR

o . T tRes BRfiR /. AR/ OBEKS FRRK BT THRREL/ ERENT ERETRZ =
AR FR AR P o
d cm cm % cm cm 7 g RZM % 10%iR 05 L 1%
2022 103.8 255.7 97.3 0.5 17.3 0.4 14—20 324 1.3 49
YILE 303 2023 102.3 251.3 96.7 0.2 16.9 0.4 14—20 350 4.0 12.5
Sy 103.1 253.5 97.0 0.4 17.1 0.4 14—20 337 2.7 8.7
2022 104.6 264.4 116.0 0.6 16.8 0.4 12—18 347 4.2 14.6
HEER 958
(CK) 2023 102.5 255.8 109.2 0.1 16.8 0.3 12—18 327 9.4 25.0
RS 103.6 260.1 112.6 0.4 16.8 0.4 12—18 337 6.8 19.8

22 ZEPURTE

2022—2023 fF g ER L TP H LU A Ak
B BEAT ) PRI T BT TR AR R 23 22 2 4F
Z SPURTE SR S Tk SR IR
221 ZEMEH. AR R AT 0~3 do HAT
R T HE A, ZEERAR B S0, B TR
BRI Kbk . TR =47 AR AR
BT RS BRI E 5% (% ) o BARKRIUE -
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10.1% ~ 30.0% } H 47 (MR ),30.1% ~ 40.0% }JE(S),

40.1% ~ 100.0% M7 (HS) .

222 GRAOEEE . JHA BT SR . ATk
SR B I A A b A SRR B A AR
(R ) FFRE o AR R B A, 1R Ak B
ARG )H, BARFRUE:1.5% () VAT A 1 9%, mht
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IR RRRR itk =CRIREL / SRRSO x
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=
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e 3 R 7 S 3 R 81.8 HS 6.3 R 3.4 R

E:HR e, R NPT, MR WP, S S, HS Syl

2.3 FPRLE B

ZAMP AT it o B A B s (R
JRVE ) K, VLK 303 AFARLZE E 776 o/L, HLUE ¥y
(38 50 72.50% , FLEE 11 (T 98 ) i 4350
10.73% , LR 7 (135 ) B i 73 4% 5.46% , #i 2 1R (1
F) ML 0.27% . AR LA H O
JE W5 B A R B , B A PR, BT AR
FHRT R, A AT B b B K AR o

3 IE303/-ERM

YLK 303 7F 2022—2023 AE Bk E TR E K
XIS K 2024 4FAE =i ge BRI IR R
L E SR ) H R R R . 2022 X
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11 049.0 kg/hm?, 34 M@ FESETH 2 7.3% . WA IX Seliage
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VLK 303 ZE4 F377 4 10 511 kg/hm?, 39387 6.5%),
SR A G 87.7%, 2024 AR PHIRIGS, Fak—
HE Tz, HoPH =5 10 255.5 ke/hm?, ¢

FREL 958 1A= 6.5% , 177 1R =ik 90.5% . LA Z2AF
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HHE 5 T HESR B (A RUR A 5% MR R [ . 28%
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FH 245500 I 37 7™ A5 ST 24 A 2548 B , IR R g
8 FH 24 DASE SR BT 7 A1 5 2450 W it s R R4 i
R AEAF R B, A OHRE oK 24 5 KU
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433 EEPA. FARKBIW O B oG
W1, FE MR B — I i I ZE A IR T R
IR ERATRREE . P 12.5%) 1% 38 I 3R
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Breeding and Cultivation Techniques of the New Multi—resistant,
High-yield Maize Hybrid Jiangyu 303

Li Long, Yuan Zhanglong, Shi Chao, Liu Zhiyong
(Sugian Zhongjiang Seed Industry Co., Ltd., Sugian 223800, China)

Abstract: Jiangyu 303 is a new maize hybrid developed by Sugian Zhongjiang Seed Industry Co., Ltd., through crossing inbred line
ZFS100 (maternal) with FS9 (paternal). It was approved at the national level in 2025 (National Approval No. Guoshenyu 20253298).
In national regional trials during 2022-2023, the two-year average grain yield reached 10 511.0 kg/hm? representing a 6.5% increase
over the control Zhengdan 958. In the 2024 national production trial, the average yield was 10 255.5 kg/hm? also with a 6.5% yield
advantage. Comprehensive resistance evaluation indicated strong resistance to four major maize diseases: stalk rot, ear rot, southern
leaf blight, and southern corn rust. The average lodging and stalk breakage rate in regional trials was 2.7%. Multi-location trials across
the Huang-Huai-Hai Plain over multiple years confirmed its outstanding performance, including multi-disease resistance, strong
lodging tolerance, high and stable yield, wide adaptability, and superior grain quality. This paper describes the breeding process and
yield performance of Jiangyu 303 and summarizes its adaptive high-yield cultivation techniques, providing technical guidance for the
commercial deployment of this hybrid.

Key Words: Jiangyu 303; Multiple resistance and wide adaptability; High and stable yield; Variety breeding; Cultivation techniques
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Breeding and Cultivation Techniques of New Early-maturing and
High—quality Rice Variety Sidao No.33

Chen Chun, Li Fan, Guo Xinya, Chen Weijun
(Suqian Institute of Agricultural Sciences, Jiangsu Academy of Agricultural Sciences, Sugian 223800, China)

Abstract: Sidao No.33 (approved as Su Shen Dao 20240011) is a medium-to-long grain, early-maturing medium geng (japonica) rice
cultivar developed by Sugian Institute of Agricultural Sciences, Jiangsu Academy of Agricultural Sciences. It was bred through complex
crossing combined with marker-assisted selection, using Sidao 140229 [F, of Nangeng 9108 x Sidao No.22] as the maternal parent and
Sidao 14BY15 [an intermediate line derived from Suxiu 867 x Sidao N0.12] as the paternal parent. This cultivar is suitable for
light-simplified cultivation in the Huaibei region of Jiangsu Province. It has a growth duration of 141.1 days, 4.6 days earlier than the
control Suxiu 867. Key agronomic traits include a plant height of 89.3 cm, 225 000 effective panicles per 667 m? 140.5 grains per panicle,
a seed setting rate of 88.3%, and a 1 000-grain weight of 24.9 g. Grain quality assessment showed a head rice rate of 75%, a length-to-width
ratio of 2.0, and a chalkiness degree of 1.6%, meeting Grade 2 standards for high-quality rice specified in NY/T 593-2021. In terms of
disease resistance, it is moderately susceptible to rice blast, susceptible to sheath blight, and moderately resistant to rice stripe virus.

Key Words: Rice; Early maturity; High quality; Direct seeding
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Breeding and Cultivation Techniques of Rust—resistant and High—yield
Dryland Winter Wheat Variety Ningdong No.24

Xin Juan', Hu Fangfang®, Liu Long*, Chen Long", Wang Nanxiao? Wang Feng!
(1. Guyuan Seed Management Station, Guyuan 756000, China; 2. Ningxia Jinrunyuan Agricultural Science and Technology Co., Ltd.,
Yinchuan 750000, China)

Abstract: Ningdong No.24 is a drought-resistant, rust-resistant, cold-tolerant and high-yielding winter wheat variety bred for dryland
cultivation, developed by Guyuan Seed Management Station and Ningxia Jinrunyuan Agricultural Science and Technology Co., Ltd.
from the cross between Longyuan 031 and Xinmai No.21 via pedigree selection, and was approved by Ningxia in 2025 (Approval
Number: Ningshenmai 20250002). This variety is early-maturing, with medium plant height, a compact plant type, and lodging
resistance. It exhibits a high spike-bearing tiller rate, a long leaf functional period, a fast grain-filling rate, and good senescence. The spike
is oblong with long awns and white grain. It aggregates resistance genes such as Yr9, Yr18,Yr28and Yr30, conferring immunity to both
stripe rust and leaf rust, as well as high-quality protein subunit genes including By8, By9, Dx5, and Bx7. Grain quality analysis showed a
crude protein content (dry basis) of 17.82%, wet gluten content (14% moisture basis) of 43.0%, water absorption of 627 mL/kg, dough
development time of 3.5 min, and dough stability time of 1.5 min. Across two years of regional trials, the average yield was 5 091.8 kg/hm?,
representing a 13.1% increase over the control Ningdong No.16. Ningdong No.24 is recommended for dryland cultivation in the
mountainous region of southern Ningxia and in ecologically similar areas of Gansu, Shanxi, and adjacent provinces.

Key Words: Dryland; Rust resistance; High yield; Winter wheat; Variety breeding; Ningdong No.24
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