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Effects of water-nitrogen interaction on dry matter accumulation,
transport and grain filling characteristics of spring wheat

HE Fangfang', YANG Longlong' , JIANG Guiying', GUO Rougu', LEI Qigi', XU Hongjun’
(1. College of Agronomy, Shihezi University, Shihezi, Xinjiang 832000, China)
(2. Crop Research Institute, Xinjiang Agricultural Reclamation Academy, Shihezi, Xinjiang 832000, China)

Abstract: In order to explore the dry matter accumulation, transport and grain filling characteristics of high-
yield drip irrigated spring wheat in Yanqi area and its response mechanism to water and nitrogen interaction and
clarify the water and nitrogen application rate of drip irrigated spring wheat in this area, ‘Xinchun 38’ and ‘ Xin-
chun 45’ spring wheats were used as experimental materials. The split-zone design was employed, with the main ir-
rigation treatments including deficit irrigation (W1; 4 500 m® + hm™) and optimal irrigation (W2 6 000 m’
hm™). Nitrogen application served as the secondary treatment, with levels of 0 (NO), 300 kg + hm*(N1), and
400 kg - hm™(N2). The dry matter accumulation and grain filling characteristics of leaves and stem sheaths in
high-yield drip-irrigated spring wheat after flowering were compared and analyzed. The results showed that with the
increase of nitrogen application rate, the dry matter accumulation, transfer amount, transfer rate and grain weight of
stem sheath and leaf of the two varieties increased first and then decreased, and all of them were treated with W,N,
as the best, and the contribution rate was the best with W, N,. The end time of the rapid growth period (t,), the

duration of the rapid growth period (¢,-t,), the average grain filling rate (V, ) and the maximum grain filling

mean
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rate (V. ) of the two varieties increased first and then decreased with the increase of nitrogen application rate,

while the time of the rapid growth period (¢,) decreased first and then increased, and the maximum grain filling

rate time (¢, ) continued to decrease. Correlation analysis showed that there was a significant positive correlation

max

between stem sheath and leaf transfer amount, transfer rate, contribution rate, ¢,, t,~t,, V, . and V,_ . and grain

weight, and the direct diameter coefficients between grain weight and average filling rate were 0.5354 and 0.5173,
respectively, and 0.6752 and 0.6249, respectively, indicating that the effect of grain filling duration on grain
weight was greater than that of average grain filling rate. In the production of drip irrigation spring wheat in Yanqi
area, the dry matter accumulation and transport rate of stem sheaths and leaf treated of W,N, (irrigation 6 000 m’
- hm ™ +nitrogen application 300 kg + hm™>) were the best, so it is recommended as a reasonable water and nitro-

gen supply mode in Yangi area.

Keywords: drip-irrigated spring wheat; water-nitrogen interaction; dry matter accumulation and transport;

grain filling characteristic; grain weight
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Fig.2 Effects of water-nitrogen interaction on the dry matter weight of stem sheaths of spring wheat under drip irrigation
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Tablel Analysis of variance of the effects of water-nitrogen

interaction on stem sheath, leaf dry material accumulation

and grain weight of spring wheat under drip irrigation

ESTYIR

S T KL
Stem sheath . .
Factor Leaf dry matter Grain weight
dry matter
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N * ok * ok * ok
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TE: W N 35 2R BB RIE s ns R W EFVELZ ST, « KR
0.05/K -3, *« * FR 0.01 /KPR B 3E; T,

Note: W and N indicate irrigation and nitrogen application, respec-
tively. ns indicates no significant difference, * and * * indicate signifi-

cant difference at the 0.05 and 0.01 level, respectively. The same below.
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Table 2 Effects of water nitrogen interaction on dry matter transfer in nutrient organs of

drip irrigation spring wheat and its contribution to grain weight

e fh s L2 Ei_ Tiansf'er quantity/ (g » m™2) fffi[g%: Transfer rate/% ﬁ?'{i Contribution rate/%
Variety Treatment M i M i M "t
Stem sheath Leaf Stem sheath Leaf Stem sheath Leaf
W, N, 57.96+0.13¢ 59.56+3.98¢ 15.13+1.18b 26.74+2.12a 8.59+0.24c¢ 6.15+£0.32d
W, N, 90.16+3.81a 89.51+£5.09a 18.82+0.72a 29.47+2.22a 11.47+0.40a 8.64+0.11a
XC38 W, N, 75.89+1.31b 72.93+2.28h 17.58+1.01a 28.07+1.26a 10.57+0.17ab 7.48+0.14hc
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W,N, 80.87+0.22b 81.86+2.64b 18.45+0.12ab 28.92+0.22a 10.22+0.68b 7.26+0.24¢
W * ns ns ns ns ns
N * ok * ok * ok * ok * ok * ok
WxN ns ns ns ns ns ns
XC45
50 50
20 20
= 40 | = 40
= =
z z
£ 30} £ 30
& )
= g
S 2} S 20
v 10 F w10
0 \ | | . . 0 1 ) \ . .

14 21

28 35

JFAE J5 K % Days after anthesis/d

B4 FREKRSEXEESNERER R0

Fig.4 Effects of different water and nitrogen treatments on grain weight of spring wheat under drip irrigation
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Table 3 Effects of different water and nitrogen treatments on the grain filling parameters of drip irrigated wheat

K7% mean Vias
\;]Zﬁn'*::y Tréfti%ent Fitfi%i?{?jfiun gﬁliliﬁ n/d 2/ Lh/d /4 /(e 1,000 /(8 1,000
coefficient ~grain™!) ~grain”™")

WiNy  y=39.66/(1+30.67¢ 01 0.994 16.38+0.64a  28.39+0.25a  12.01£0.99d  19.19+0.04a  0.95+0.05b 1.73+0.01b

WiN;  y=50.98/(1+36.67¢ 0180 0.983 15.25£0.13ab  30.03£1.59a  14.78+1.28bc  18.73+1.6la  1.42+0.08a 2.39+0.21a

WiNy  y=48.43/(1+35.14e 1)) 0.987 15.99+1.54a  29.71x1.6la  13.72+090cd 17.67+0.86a  1.33+0.11a 1.92+0.17b
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WoN; y=5161/(1+36.926 01 ) 0.985 13.95£1.23b  31.06£0.80a  17.11+0.76a  18.77+0.88a  1.37+0.09a 2.21+0.19a

WoN,  y=48.93/ (1435376017 ) 0.983 14.95£0.88ab  30.55+2.98a  15.60+0.24ab  18.07+0.36a  1.28+0.02a 1.88+0.11b

WiNg  y=38.61/(1+3021e 01" ) 0.985 1625£0.59a  28.29+0.59a  12.04+0.39d  19.04+1.55a  0.93+0.05b 1.71+0.05¢

WiN;  y=49.16/ (1+35.96e 100 ) 0.992 14.95£041ab  29.88+2.10a  14.93+0.00bc 18.68+0.87a  1.37+0.12a 2.06+0.05a
WiNy  y=4641/(1+34.88¢ 1)) 0.984 15.89£091a  29.66+1.69a  13.77+0.54cd 17.57+0.56a  1.30+0.05a 1.83+0.15be

X WyoNo  y=39.08/ (1+30.45¢ 1710 ) 0.981 15.23+£0.03ab  29.44+0.80a  14.21+0.11bc  19.09+0.32a  0.89+0.01b 1.66+0.13c
WoN;  y=49.87/ (1436217100 ) 0.975 13.75£0.37b  30.93+2.54a  17.18+1.09a  18.75+0.79a  1.31+0.09a 1.95+0.02ab
WoN,  y=47.39/(1+35.35¢ %1 0.992 1491£1.34ab  30.54+0.48a  15.63+0.57ab 17.62+0.79a  1.26+0.0la 1.79+0.17bc
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Note: ¢, is the time of the rapid growth period, ¢, is the end of the rapid growth period, t,~¢, is the duration of the rapid growth period, ¢

start time of the maximum grouting rate, V,

mean
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is the average grouting rate, and V,

is the

max

is the maximum grouting rate.
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SC is stem sheath contribution, LC is leaf contribution rate, G is grain
weight. ¢, is the time of the rapid growth period, ¢, is the end of the
rapid growth period, t,—t, is the duration of the rapid growth period,
grouting rate, and V. is the maximum grouting rate.
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Fig.5 Correlation analysis of dry matter accumulation transport

and grouting parameters with grain weight
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Table 4  Path coefficient between grain filling parameters and grain weight

[A] 4230 42 2250 Indirect path coefficient
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A 12 i TR PRIt HER ST
Variety Independ Path coefficient . . ; . .
Average grouting rate X; Maximum grouting rate X, Grouting duration X
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