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Effects of different optimized water and fertilizer modes
on the yield and growth of winter wheat
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Abstract: [Objective] The research was on the optimized irrigation-fertilization of winter wheat to
provide theoretical basis for the cultivation measures of grains yield and resource using efficiency in the
condition of water deficit in Weibei dryland. [Method) A field experiment was carried out to study the
effects of optimized nitrogen with supplementary irrigation, straw mulch, combination of organic manure
and inorganic fertilizer on the population dynamics, dry biomass and yield of winter wheat. [Result)] The
results showed that the population amount of the each treatment all increased after emergence,reached the
highest at revival stage, and decreased afterwards. Before the revival stage., dry biomass and population
were the highest in the farmers’mode 2 treatment (farmers”traditional fertilization and irrigation) , while
there was no significant difference among all the treatments on the population amount. After the topdress-
ing nitrogen and supplementary irrigation in jointing stage,significant differences were showed in the popu-
lation amount and dry biomass;dry biomass and population were the highest in the optimized mode 3-1. Ni-

trogen and irrigation could improve the population and dry biomass. The maximum yield was 5 542 kg/hm?
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in the optimized mode 3-1 which was 110.8%,72.1%,17. 8% higher than control treatment farmers’ mode

1 (farmers’traditional fertilization) and farmers’mode 2,respectively. [Conclusion]) In short, under the limit-

ed irrigation condition of Weibei dryland,optimized mode 3-1 could effectively save great amount of water resource

and increase the grain yield of winter wheat,so it has a great promotion value.

Key words: winter wheat;water and fertilizer model;yield; population dynamics
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Table 1 Experiment design of optimized water and fertilizer management in winter wheat
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Ak B _, 5. (kgehm2) (kg+hm % (kgehm 2) (kg+hm ?) mm
(kg « hm™?) (kg + hm ?) o . . . The stage
Treatment Base fertilizer Straw Organic Topdressing Amount of LT
P, 0O; K,O . i L of irrigation
N mulching fertilizer N irrigation
CK 120 45 0 0 0 0 0 —
FM1 90 0 120 0 0 0 0 —
G ks
FM2 90 0 120 0 0 0 130 B
Revival stage
OM1-1 120 45 60 0 0 30 65 . &Tj e
Jointing stage
OM1-2 120 45 100 0 0 50 65 ke
Jointing stage
OM2 120 45 100 4500 0 50 65 ke
Jointing stage
OM3-1 120 45 100 4 500 30 000 50 65 */i 134
Jointing stage
OM3-2 120 45 87 4 500 30 000 43 65 *& 134
Jointing stage
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Table 2 Effect of different optimized modes on winter wheat population culms (spikes)

BEARZEH/ (JT + hm™?) Population

i 5 H ) frry & ] AN A R %
Treatment Emergence Over-wintering Revival Booting Anthesis Maturity Spike rate
stage stage stage stage stage stage
CK 275 a 615 a 885 d 382 d 361 ¢ 319 e 34.0 ¢
FM1 278 a 625 a 967 be 456 ¢ 391 ¢ 371 d 38.8 ¢
FM2 314 a 703 a 1078 a 572 a 546 ab 497 b 45.1b
OM1-1 279 a 673 a 935 cd 544 ab 514 b 455 ¢ 47. 4 ab
OM1-2 293 a 665 a 1066 a 576 a 543 ab 504 ab 48. 8 ab
OM2 287 a 689 a 1044 ab 560 ab 545 ab 523 ab 49.0 ab
OM3-1 289 a 692 a 1059 a 579 a 563 a 537 a 51.9 a
OM3-2 284 a 659 a 975 be 535 b 516 b 498 b 49.0 ab

T RSB R AN R/NG PR OR 22 57 B35 (P<<0.05) . TR .

Note: The same letters in the same column mean no differences at the 0. 05 level. The same are as follow.
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Table 3 Effect of different optimized modes on winter wheat dry biomass kg/hm®
(2% o - - > 24
ST Do B gy TEAEW HH ey
ver-wintering . . . - ;
Treatment stage Revival stage Booting stage Anthesis stage Filing stage Maturity stage
CK 1000 d 1141 e 3067 ¢ 4680 e 10 023 d 10 395 e
FM1 1061 cd 1193 de 3725 ¢ 7081d 10 904 od 11 385 e
FM2 1 266 a 1636 a 5538 ab 9 078 ab 12 983 be 14 960 cd
OM1-1 1 055 cd 1196 de 5050 b 8 555 be 12 887 be 14 048 d
OM1-2 1 066 cd 1315 cd 5891 a 8130 ¢ 16 593 a 18 042 b
OM2 1176 ab 1412 be 5461 ab 9 279 ab 16 693 a 18 810 ab
OM3-1 1 206 ab 1521 ab 5941 a 9449 a 17 549 a 19 718 a
OM3-2 1112 be 1333 cd 5113 ab 7 789 cd 14 413 b 15774 ¢
2.3 AEKBREUEXNZNEZFEREMEE 1 OM27HEE T 7.3 HRIKH B FEKF,
e L ) s L 2% 38 T T3 7 1

M2 4 AT LA o AS TR K IR A 2R 7 /N 22 7 i 7
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Table 4 Effects of different optimized modes on grain yield and composition of winter wheat

w3 AR T - b ) A TR g R
Treatment Number of spikes Kemels per ear 1 000-kemel mass Grain yield
CK 319 e 31.46 ¢ 42.18 ¢ 2629 e
FM1 371 d 35.29 be 42.99 ¢ 3221d
FM2 497 b 34. 85 be 44.49 b 4704 ¢
OM1-1 455 ¢ 34.07 be 44.45 b 4 567 ¢
OM1-2 504 ab 40.22 a 44,38 b 5054 b
OM2 523 ab 37.65 ab 45.53 ab 5425 ab
OM3-1 537 a 39.98 a 46.06 a 5542 a
OM3-2 498 b 36.70 ab 44,95 ab 5000 b
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