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5% T B Ik X 5K oK R BB FE AT (38.10° N,
114.41° B) JFElie. wEe A T b4 o R,
ZX AR T AT R X, A S e
X, 3K AONRDFEEE L, 0~200 cm )2 ) T 1E%
HEIYEIL 1.5 g/om?, HE T RKFIKEN 28%. HEFH
BT 0~40 e - ZFAL AR PR 18.9 glkg &%
1.3 g/kg THEAWE 19.2 mg/kg. HERH 169.4 mg/kg-
Bl fif & 135.8 mg/kg. &/NEEEMFEMI A 10
He6& 12 H, —fT 11 HNHZE 12 H LA
FRAR B, KEE 2 AJRE 3 AYITTIRIRE, 5 AV
HEANTFAEI, 6 H 10 & 15 Hl#, HFEH K
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Different lowercase letters indicate significant differences at P < 0.05 level. The same below.
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Effects of topdressing nitrogen period and irrigation amount on the leaf area of the top three leaves
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Fig.2 Effects of topdressing nitrogen period and irrigation amount on wheat leaf dry matter accumulation
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FE LA B EZE &+ M1, M2 2B U
LAI 225 T M1 (E3b) » EiREGERIEHER 3
2 R KB & 3 1 LAT A SR IR i3k 350R
AT 3 s 1 8 T A K R R TS R H AR 2
LAT 1K/
2.4 BERAETHAFEKEXIT A SPAD ER RN
HEE 15, F—#KERMET, NEFEEK
BRI AL EE 2 (5], L6 ff) SPAD {H{E eI 1L

J5 10 d #HN T2, T3 M T4 AbFH B 275 T CK &b
T, HEIE > 5N 8.68%~17.65% 4.83%~11.74%F1
6.63%~13.19%, X 3R BAE IR 15 HHHE K 1 38 I /K
B FEDP B EA N T ZE 3 i EEE. Mk
2K, L4 L5 ff) SPAD {H 7E 48 5 %% i i34 K &
DU 2 . MBS, 7R A — HE KB U A 2% 1
N, AFEEKELE ] L4, LS A L6 1) SPAD
HETFAEWEN)G 28 d WY LR #FHER.

Fx1 TEERFEAFIEKELIEZ/NEHF SPAD &
Table 1 Leaf SPAD value in winter wheat under different topdressing nitrogen periods and irrigation amounts
165 R H Days after flowering (d)
Tréftffent 0 10 20 28
L4 L5 L6 L4 L5 L6 L4 L5 L6 L4 L5 L6

MIT2 57.66a 63.07a 63.6la 52.37a 57.93a  58.95a 4526a 5529a  57.73a 38.7ab 51.84a  55.58ab
MIT3 56.0la 62.22a 61.83a 52.4la  59.77a  60.67a 44282 53.68a  57.88a 41.01a 52.77a  57.37a
MI1T4 58.97a 63.53a 61.17a 52.69a 60.32a  59.23a 45.68a 52.85a  57.83a 39.44a 52.00a  56.39a

CK 54.80b 62.08a 61.50a 47.51b  5791a 59.33a 43.64a 53.14a  55.28b 36.33b 51.18a  53.82b
M2T2 58.12a  60.93a  60.60a 53.58a 57.67a 58.47a 4432a 53.08a  56.08a 41.24a 51.35a  50.61b
M2T3 57.58a  62.69a 60.79a 53.83a 59.44a 59.22a 4532a 54.08a2  56.08a 39.07ab  51.85a  52.21ab
M2T4 59.74a  60.69a 59.17a 53.79a 56.36a  57.03a 44.65a 53.04a  55.84a 40.74a 50.62a  50.36b

CK 54.80b 62.08a 61.50a 47.51b  5791a 59.33a 43.64a 53.14a  55.28a 36.33b 51.18a  53.82a
M3T2 59.02a 62.69a 61.35a 54.16a  60.15a  60.06a 4591a  52.83a  56.37ab 41.06a 50.16a  55.06ab
M3T3 58.69a 63.26a  63.53a 54.55a 61.06a 61.07a 44.41a  5293a  56.48ab 40.37a 51.82a  55.57ab
M3T4 60.69a 62.26a 62.70a 54.73a  61.36a 61.38a 44.42a 5439a 57.8la 39.90ab  49.29a  57.02a

CK 54.80b 62.08a 61.50a 47.51b  5791b  59.33a 43.64a 53.14a  55.28b 36.33b 51.18a  53.82b

NRANGFREE IR P<0.05 K TFEREE. TH.

Different lowercase letters indicate significant differences at P < 0.05 level. The same below.
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Fe Tt BRI s, M A B, LIE
FE N 2.03%~28.87%. £ M3 24 K % 7K ZUK 1 Ak
B2 2SR, RN 16.78%~28.87%
M1 Kb H R 25 7K G 1A AL 3 2 8] 4 AR 8 A 2.03%~
18.36%, M2 AT N 7.95%~23.66% (& 4a~b) .
EFR—IBRA T, MBI TR R 2
VEK BN 2 T s, TSR]V /K B A A) A
TYRMERMNERKTRETYRR RENZE
5 (B 4o~d) o IR U IITESR T I K AT N
1 R/ K R TR A58 T U A T4 S AR
R, HIG IR AT i — (e ER, (HXF2E
TR R BRI

2.6 BRFHIFEKEN NEFFRTE R ERK

ESES:0EA

MR 2 a5, fEF—#EKEXGT, MEE
AGE BT IR HEIR, FFRL = A AR 2 T
Jo FEAR I 3, Ak 3 18] AR A0 B2 23 0 2.05%~
22.20%F1 0.00%~26.50%, ZFIEE|EEKT. T
o i 38 SO A R IR R RS, HIE T CK
WEER . B EKE AL R O B E R, A
PMET CK b3 . AHECT M1 A M2, M3 4T
5 7K GRS J A B [ AL B AT AR 2 e B K, AR
AR FEE 43 591 10.47%~22.20%K11 8.86%~26.50% o

FER—BE T, fERERE KSR, 1
B, TREMFR R E S, BT
CK Ab#E, HGHE 53 N 9.72%~13.19%+ 3.04%~
4.23%K1 9.41%~17.98%. FiR&ERFH, FEHRT
WHRE K TR 1 U/ K B E R [R) 20 38 T R
TRL B AR A B e R, EL
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Fig.4 Effects of topdressing nitrogen period and irrigation amount on dry matter accumulation at the wheat maturity

*2 AEBRRHAFEKELIEN
LNEATRI =B R EMBRE R
Table 2 Grain yield and its components of

winter wheat under different nitrogen topdressing

periods and irrigation amounts

4z ‘ FHE ﬂé*zﬁl ?ﬂi H*EFE%
Treatment Spike number Grain nqmber IOQO—graln Grain yield
(x10%hm?) per spike  weight (g)  (kg/hm?)
MIT2 651.70b 32.33a 41.59a 8764.23ab
MIT3 783.37a 32.27a 41.57a 9352.12a
MI1T4 691.70ab 32.73a 41.10a 9305.37a
CK 651.70b 33.13a 39.76a 8584.45b
M2T2 666.70b 31.73a 43.07a 9111.57bc
M2T3 835.04a 31.83a 42.54a 10 064.66a
M2T4 701.70b 31.37a 41.79a 9197.40b
CK 651.70b 33.13a 39.76b 8584.45¢
M3T2 715.04bc 30.93a 43.35a 9588.60b
M3T3 886.71a 32.63a 42.84a  11033.30a
M3T4 778.37ab 32.47a 42352 10703.36a
CK 651.70c 33.13a 39.76b 8584.45¢
T 70.250"" 0.016 1.234 19.250""
M 49.490™ 0.085 14.452™ 62.510""
M 8.420™ 0.018 0.212 4.540™

“nr e S RIFRIRAE P<0.01 I P<0.001 KRR T2
“*” and “*” indicate extremely significant influences at P < 0.01
and P <0.001 levels, respectively.
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2.7 INEREBERZHERBEXM ST

M1 3 TR, TR E SRR & S A E] 2
M AR R B RILEE IEMG, mE
{80 3 I FR AR DR 1o R B K B 3
AR SR, TRIE . FFRL™ R AR R IR 59
A 2 R 3 TR R R R B A, B
ET YR B &S TR E AU R &3 8 B
K, HEBELEAMC. toh, b3 HE LA &
HARTY R R E S, THRE. FFRM™EY
R F IEAK. BT RARE, AR,
LAT A4 5 fR R 5 Mok 0 2 A 5%

3 g
3.1 EBRETEAFEKEXT/NEZM B ERAIE

A OB TER B, KRR U U]
B MR AR 3 M ERAR, T AUZ RN,

el
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#3 MER. LAIMTYRARESIFR~8 REMBREREXYE

Table 3 Correlation between leaf area, LAI, and dry matter accumulation with grain yield and its components

yisul ot HORIA TFHE R i
Treatment Spike number Grain number per spike 1000-grain weight Grain yield
18] 3 W45 F3 B2 & Dry matter accumulation of L4 0.514™ -0.030 0.497" 0.674"
18] 2 -4 5 FL 2 & Dry matter accumulation of L5 0.345 -0.085 0.472" 0.495™
JEM-TF-4) i #1 2 & Dry matter accumulation of L6 0.117 -0.102 0.072 0.308
18] 3 Wit AR Leaf area of L4 0.135 -0.009 0.274 0.230
18] 2 IH TR Leaf area of LS 0.328 -0.017 0.436" 0.442"
JAEIHIH- TR Leaf area of L6 0.057 -0.036 0.533™ 0.113
f8] 3 "+ LAI LAI of L4 0.742"" -0.058 0.445" 0.761™
{8 2 "+ LAI LAI of LS 0.763™ -0.008 0.507" 0.766™
JgEH LAI LAI of L6 0.723™ -0.005 0.550™ 0.687"
FZTY) AR 2 & Single stem dry matter accumulation -0.014 -0.061 0.382" 0.122
B4R R 2 Total dry matter accumulation 0.864™ -0.160 0.446" 0.781™

@R @ S RIRIRAE P<0.05 1 P<0.01 /KFEEFK .

“*” and “*” indicate significant correlations at P < 0.05 and P < 0.01 levels, respectively.

R FUSI M R I, & /N3 b 3 i i i AR B
KB RN I HEIR 2 BT RS, SR AL
FAHE . [FRS, Zhao UM I, H4 ¥ KIE FI
Wit R T BIHEIR AR, &N b 3 T AR
B TR, UIEIRE KB R & SR NE
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Effects of Supplemental Irrigation and Nitrogen Topdressing before
Jointing on Leaf Dry Matter Accumulation and Yield of Wheat

Zhao Yongman, Li Ruiqi, Wang Hongguang

(College of Agronomy, Hebei Agricultural University / State Key Laboratory of North China Crop Improvement and
Regulation/Hebei Provincial Laboratory of Crop Growth Regulation, Baoding 071001, Hebei, China)
Abstract To investigate the effects of small-volume irrigation and nitrogen topdressing before the jointing
stage on leaf dry matter accumulation and yield of wheat, a field experiment was conducted during the
2024-2025 wheat growing season using Jimai 22 as the test material. Three irrigation treatments were set: the
emergence of the 2nd (T2), 3rd (T3), and 4th (T4) spring leaf tips. Under each treatment, three irrigation amounts
were applied: 7.5 (M1), 15.0 (M2), and 22.5 mm (M3), and conventional irrigation treatment was used as the
control (CK). Each treatment received 60 mm of irrigation at the jointing and flowering stages, respectively. The
study analyzed the effects of different water and nitrogen management strategies on leaf area, leaf area index
(LAI), relative chlorophyll content (SPAD value), dry matter accumulation, and grain yield of wheat. Results
showed that under the same supplemental irrigation amount, with the delay of the growth stage, the area of the
top three leaves significantly decreased, while the LAI and dry matter accumulation showed a trend of first
increasing and then decreasing. The SPAD values of the top three leaves after flowering showed no significant
change, and the spike number and grain yield also showed a trend of first increasing and then decreasing, but
they were all higher than those of the CK treatment. Under the same supplemental irrigation period, leaf area,
LAI, dry matter accumulation, spike number, 1000-grain weight, and grain yield all increased with the increase in
irrigation amount and were higher than those of the CK treatment; the grain yield of the M3 treatment increased
by 28.54% compared with CK, and there were no significant differences in SPAD values among different
irrigation amount treatments. The timing and amount of irrigation and nitrogen topdressing exhibited a
significant interaction effect on the spike number and grain yield. In conclusion, based on irrigation at the
jointing stage, applying 22.5 mm of irrigation and nitrogen topdressing at the spring 3rd leaf tip emergence stage

can effectively increase spike number and LAI, achieving an increase in wheat yield.

Key words Wheat; Irrigation timing; Irrigation amount; Leaf dry matter accumulation; Grain yield
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