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Effects of Water and Nitrogen Coupling on Dry Matter Accumulation, Distribution and Transferring Regularity of Spring Wheat un-
der Drip Irrigation
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Abstract
gation. [ Method] Took Xinchun 6 as test materials, different irrigation, nitrogen treatments were set to research wheat dry matter accumula-

(College of Plant Science, Tarim University, Alar, Xin-
[ Objective | To clarify the effects of water and nitrogen on dry matter accumulation and distribution of spring wheat under drip irri-

tion and distribution in different organs. [ Result]The dry matter accumulation of aboveground parts of spring wheat was S shape curve, with
the maximum accumulation rate being from jointing stage to filling stage. The treatments with higher total dry weight were W,;N,, W,N,,
W,N, and W, N, , which dry weight were 15.16,14.63, 13.25 and 13. 19 t/hm’, respectively. The average total dry weight and its transfer a-
mount of stem and ear organs of N, were 14. 06 t/hm* | 45.34% and 30.83% , of W, were 13.47 t/hm* | 31.14% and 60.80% at mature
stage ,respectively, these treatments were significantly higher than other treatments. The effects of the total dry matter accumulation and spike of
various factors were as follows: coupling > water > nitrogen and coupling > nitrogen > water. [ Conclusion ] The regulation effect of water and
nitrogen coupling is the main factor to regulate the growth of spring wheat under drip irrigation. In the production, based on medium nitrogen
and adequate irrigation strategy, ensuring adequate water supply in the early growth stage and the appropriate nitrogen level in the middle and
later stages is the key to promote the growth and yield of spring wheat.
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Fig.1 Dynamic change of dry matter accumulation of nitrogen treatments under different water conditions
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Table 1 The average accumulation and proportion of dry matter in different organs in different periods

I Leaf Z5FF Stem T Spike BT
- AR A AR A AR A PR bk
HEFY] . Dry matter HITIE Dry matter HITIE Dry matter HITIE Total dry weight
Growth period R . Percentage ’ . Percentage Y . Percentage lati
accumulation % accumulation % accumulation % accumu ?;tl"n
t/hm’ t/hm’ /hm’ t/hm
4rBE Tillering stage 0.09 65.42 0.05 34.58 — — 0.14
P Jointing stage 0.20 52.60 0.18 47.40 — — 0.38
Zpfd3Y] Booting stage 0.57 44.08 0.65 50.18 0.07 5.74 1.29
FERIE ] Grain formation stage 1.71 22.78 4.06 54.14 1.73 23.09 7.51
JEEHG Mature stage 1.01 8.66 3.56 30.51 7.10 60. 84 11.67
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Table 2 The average dry matter accumulation and percentage of different water treatments under the same nitrogen level

I Leaf ZFF Stem f# Spike BTy
- KO TEREER e THRRER o THRREE oo TR
Growth period Water Dry nght Percentage Dry welght Percentage Dry ng.ht Percentage Total dry s '
treatment accumulitlon % accumula;llon % accumule;tlon % accumUh;U‘m
t/hm t/hm t/hm v/hm
R W, 0.16 52.70 0.15 47.30 — — 0.31
Jointing stage W, 0.18 51.60 0.17 48.40 — — 0.35
W, 0.26 53.39 0.22 46.61 — — 0.48
iR W, 0.45 45.71 0.46 46.32 0.08 7.98 0.99
Booting stage W, 0.55 43.39 0.65 51.21 0.07 5.41 1.27
W, 0.71 43.32 0.84 52.04 0.08 4.64 1.62
FPRITE W, 1.44 25.04 2.83 48.83 1.50 26.13 5.77
Grain formation W, 1.71 22.26 4.33 55.29 1.73 22.45 7.77
stage W, 1.97 22.17 5.04 55.80 1.96 22.03 8.97
Ji ] W, 0.89 9.40 2.90 30.22 5.79 60.39 9.58
Mature stage W, 1.05 8.98 3.59 30.98 7.31 60.04 11.95
W, 1.08 8.06 4.19 31.14 8.20 60. 80 13.47
P14 Mean W, 0.74 33.21 1.58 43.17 2.46 31.50 4.16
W, 0.88 31.56 2.18 46. 47 3.04 29.30 5.34
W, 1.00 31.74 2.57 46.40 3.41 29.16 6.14
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Table 3 The average dry matter accumulation and transfer characteristics of different nitrogen treatments under the same water level

I Leaf ZFF Stem 78 Spike E'\;f;%
e B e A
e e TR gy TRREER gy TORREE g TERE
peno freatment accumulation Perc;mage accumulation Pem;mage accumulation Pem;mage accumulation

t/hm’ ’ /hm’ ’ t/hm’ ¢ /v hm’
KA N, 0.17 53.89 0.14 46.11 — — 0.31
Jointing stage N, 0.20 52.00 0.18 48.00 — — 0.38
N, 0.21 51.12 0.20 48.88 — — 0.40
N, 0.23 53.24 0.20 46.76 — — 0.43
ZH R N, 0.47 43.06 0.54 48.74 0.09 8.20 1.10
Booting stage N, 0.52 44.50 0.60 49.70 0.07 5.80 1.19
N, 0.55 43.29 0.67 52.17 0.06 4.54 1.27
N, 0.73 45.69 0.78 48.82 0.09 5.49 1.60
KR 30 N, 1.57 24.24 3.20 49.59 1.69 26.17 6.46
Grain formation N, 1.55 22.44 4.23 57.07 1.41 20.49 7.19
stage N, 1.88 23.75 4.19 52.81 1.88 23.44 7.95
N, 1.83 22.20 4.63 53.75 1.96 24.05 8.42
JREHA N, 0.88 8.90 2.98 29.82 6.12 61.27 9.98
Mature stage N, 0.99 9.35 3.61 33.45 6.19 57.20 10.79
N, 1.12 7.99 3.86 27.50 9.08 64.51 14.06
N, 1.05 9.01 3.79 32.34 7.00 58.65 11.84
P-4 Mean N, 0.77 32.53 1.72 43.56 2.63 31.88 4.46
N, 0.82 32.07 2.16 47.05 2.55 27.83 4.89
N, 0.94 31.54 2.23 45.34 3.67 30.83 5.92
N, 0.96 32.53 2.35 45.42 3.02 29.40 5.58
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Table 4 Variation coefficient of dry matter accumulation of water and nitrogen fertilizer treatments in different periods %
—_ Mz TTHRBRE A CMERRE B CWRERE TR
Growth period Factor Leaf dry we',lghl Stem dry wz'elghl Spike dry w?lghl Total dry w@ghl
accumulation accumulation accumulation accumulation

1 Jointing stage KA 24,54 22.21 0.00 23.39
AE 12.41 14. 66 0.00 13.26
KA 25.24 24.60 0.00 24. 66
Zffd3Y] Booting stage IR 22.76 29.42 7.20 24.73
AR 19.97 16.12 20. 16 17.02
KA 28.86 31.14 36.72 28.23
FERE ] Grain formation stage KA 15.42 27.79 13.22 21.52
AE 10.13 14.90 14.27 11.51
IKA 18.12 31.74 21.03 22.82
JEY] Mature stage KA 10.09 18.12 17.18 16. 80
AE 10. 14 11.32 19.45 15.16
KR 13.34 19.91 25.67 20.59
15 Mean IKGy 18.20 24.38 9.40 21.61
AE 13.16 14.25 13.47 14.24

KA, 21.39 26.85 20. 86 24.07
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