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Effect of nitrogen fertilizer application on yield and nutrition uptake of
winter wheat planted in straw return field
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Abstract :[Objective] A field experiment aiming at the effect of nitrogen fertilizer application on yield
and nutrition uptake of winter wheat planted in straw return field was conducted, to improve nitrogen ap-
plication on field with straw return. [Method] A wheat cultivar,Zhoumai 23, was used in split block design
field with 4 replicates. A total of 5 main treatments were coded as NO,N84,N168,N252,and N336 for ni-
trogen fertilizer application (0,84,168,252,and 336 kg/hm’ nitrogen fertilizer applied, respectively) and
return of maize straw was coded as vice treatment. [Result] Compared with treatments without straw re-
turn, wheat yields of S+N (straw return and nitrogen application) decreased,but differences were not sig-

nificant statistically. Nitrogen fertilizer use efficiencies and agronomic nitrogen use efficiencies of S+ N
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treatments were higher than those of N treatments by 3. 29% —24. 46 % and 15. 04 % —30. 05% , respective-

ly. With the increase of nitrogen application rate,nitrogen contents in wheat grain,leaf and glume and po-

tassium contents in wheat leaf and glume of S+ N treatments increased significantly, while phosphorus con-

tents in wheat glume decreased slightly. Nitrogen application rate had no significant affect to phosphorus

contents in leaf and grain,and potassium contents in grain. [Conclusion)] Returning straw to field had posi-

tive effects on nitrogen fertilizer application in winter wheat field under the experimental conditions,and no

more than 336 kg/hm? was the suggested nitrogen application rate together with straw return.

Key words: straw residue returning;nitrogen fertilizer application; grain yield;nutrition uptake; winter

wheat
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Table 1 Effect of straw return and nitrogen fertilizer rates on wheat yield, biomass and harvesting index
e ﬁ*ﬁ?%/(kg * hm?) éii%%/.( kg « hm™?) W%ﬁ?ﬁﬁ(%
Treatment Grain yield Biomass Harvesting index
N N-+S N N+S N N—+S

NO 3636 cA 3269 dA 10 876 cA 9 266 cA 33.6 cA 35.6 bA
N84 5 004 bA 5568 cA 12 983 bB 13 691 bA 38.5 bcA 40. 6 abA
N168 6 327 aA 5979 bcA 14 809 abA 14 329 abA 43.0 abA 41.6 abA
N252 7061 aA 7 127 abA 15 675 abA 16 250 aA 45.2 aA 43.7 aA
N336 6 727 aA 7 353 aA 16 499 aA 16 932 aA 40. 8 abA 43.4 aA

T AT RS B2 78 AH IR BUK S A 1348 5 45 Xk 77 ik 2R ek R SO 8 50 Tl ) 22 S I 35 1A 5 B 9V S B SRR R TR R K X
FPRLP= Bt A i KOOSR B T Y 22 57 s R TR R R R A AL B (0] 22 SRR B P<0. 05 i B E K. TR

Note: Different uppercase letters indicate significantly different at P<Z0. 05 according to LSD test while lowercase letters indicate signifi-

cantly different. The same below.
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Fig.1 Relationship between winter wheat yield and nitrogen application rate
2 HACTHETREBEENNZEYNEH BUY . TRRENF N
Table 2 Effect of straw return and nitrogen fertilizer rates on wheat yield composition
b B/ JT » hm?) TR B TR g
T Ak Ears Grains per ear 1 000-grain weight
tment
reatmen N N+S N N+S N N+S
NO 393 cA 325 cA 30 aA 28 aA 44,0 cA 44,7 aA
N84 433 bcA 450 bA 35 aA 34 aA 46.0 abA 46.6 aA
N168 461 bcA 435 bA 34 aA 34 aA 47.0 aA 46. 4 aA
N252 508 abA 502 abA 34 aA 35 aA 44,6 bcA 45.7 aA
N336 543 aA 553 aA 34 aA 33 aA 43.7 cA 43.8 aA
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Table 3 Effect of straw return and nitrogen fertilizer rates on wheat nitrogen efficiency

TNEr AU YR e R AR (e - kg D
kb 3 (kg * hm ?) Nitrogen fertilizer Nitrogen fertilizer
Treatment Total N uptake utilization efficency agronomic efficiency
N N-+S N N-+S N N-+S
NO 107 dA 97 dA — — — —
N84 148 cA 139 bcA 48.6 aA 50. 2 aA 20. 3 aA 26.4 aA
N168 177 abcA 180 abcA 41.6 abA 49. 3 abA 13.4 abA 16.6 bA
N252 201 aA 213 abA 37.2 bA 46.3 bA 10. 3 bA 12.9 bA
N336 231 aA 226 aA 36.8 bA 38.5 bA 9.9 bA 11.4 bA
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Fig. 2 Effect of straw return and nitrogen fertilizer rates on nitrogen uptake contents in organs of winter wheat

Values under same nitrogen application rate followed by a different capital letter are significantly different at P<C0. 05

according to LSR test while lower case letters shown significantly different between different nitrogen application rate. The same for below
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Fig. 3 Effect of straw return and nitrogen fertilizer rates on phosphorous uptake contents in organs of winter wheat
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Fig. 4 Effect of straw return and nitrogen fertilizer rates on potassium uptake contents in organs of winter wheat
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