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Effects of nitrogen and phosphorus fertilizer on dry matter distribution and
grain yield of winter wheat in the ecological conditions of oasis
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Abstract: The effects of nitrogen and phosphorus fertilizer on dry matter distribution, grain filling and grain yield of
winter wheat were investigated in the ecological conditions of northwest oasis of China. Four treatments comprised of two
nitrogen levels (165 kg*hm™2 and 225 kg*hm~?) and twophosphorus levels (105 kg*hm~2 and 165 kg-hm~?) . The re-
sults showed that N,P; and N,P, had higher grain yields of 7 644.73 kg*hm ™2 and 7 686.25 kg*hm ™2, and higher water
use efficiency (WUE) of 11.67 kg=hm™?+mm ™" and 11.49 kg-hm™?+mm ™", respectively. The grain weight and grain
number increased with nitrogen application rates, but the effect of phosphate fertilizer on the yield components was not
significant. Further, there weresignificant effects of nitrogen, phosphorus and N x P interaction on the average rate of
grain filling (V), the maximum filling rate ( V,,,), the increased grain weight number ( W,) and rate of the effective
and continuous period of grain filling (V,), while dry matter accumulation and distribution of winter wheat was signifi-
cantly different at each growth stage.

Keywords: nitrogen and phosphorus fertilizer; dry matter; grain yield; winter wheat; ecological conditions of oasis
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Table 1  Effects of combined nitrogen and phosphorus fertilizers on yield and its components of winter wheat
b N AL %&ﬁ( ?*li ‘ ﬂ*ﬁﬂﬁ PR ES
Treatments Spike number Grain number 1000-grain weight Grain yield WUE
/(10*hm~?) per spike /g /(kg+hm=2) /(kghm=2-mm~")
NP, 879.77aA 20.27bB 50.63cB 6753.38¢C 11.09hbB
N, P, 903.79aA 21.43abAB 51.41bcB 7098.79bB 11.14bB
N, P, 882.11aA 21.95aAB 52.55abAB 7644 .73aA 11.67aA
N, P, 897.12aA 22.73aA 53.55aA 7686.25aA 11.49aAB
Fy 3.36 9.52" 23.97" " 199.13"* 19.78" "
Fp 0.63 4.07 4.65 9.53" 0.37
Fnxp 3.02 0.16 0.07 5.57" 1.1640

T BUEIG NS RIS T4 5 FOR P <0.05 Fl P <0.01 (¥ .35 /K (LSD #iii:) o
Note: The data followed by different small and capital letters aresignificant at 5% and 1% levels.
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low.
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Fig.1 Effects of fertilizers on leaf area

accumulation of winter wheat
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Fig.2  Effects of fertilizers on dry matter index of winter wheat
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Table 2 Effects of fertilizers on dry matter partitioning of aboveground winter wheat

FFAEM AN HEHAIY EF HES P MF HERIEW LF
s Fog RO gy SREE gy SRRE gy RILH
Treatments Dry mater DlStl‘lbL'ltl- Dry mater Dlstrlbl{tl— Dry mater DlslnbL}tl— Dry mater Dlslﬂbl.lll—
/(g stalk=") on/z/f:)tlo /(g stalk=") OH/ZZUO /(g stalk™1) on/l;;tm /(g stalk =) On/f;}llo
NiP,  0.880aA 69.15aA 0.958aA 63.73 aA 1.197aA 53.61aA 0.850abA 37.99aA
EMF+MH NP, 0.896aA  67.21aA 0.955aA  62.23aA 1.181aA 52.41aA  0.835bA 38.06aA
S;E:;; NPy 0.944aA 68.97aA 1.021aA 59.99aA 1.189aA 50.60aA 0.893aA 38.96aA
NP, 0.984aA 69.24aA 1.127aA 63.10aA 1.214aA 51.88aA 0.889aA 37.01aA
NP, 0.216aA 17.04aA 0.211aA 13.98aA 0.218aA 9.80aA 0.228abA 10.15aA
R NP,  0.233aA 17.47aA 0.224aA 14.62aA 0.241aA 10.85aA 0.201bA 9.13aA
Leaf NPy 0.242aA 17.68aA 0.227aA 13.26aA 0.210aA 8.91aA 0.229abA 10.01aA
NP, 0.221aA 15.552A 0.242aA 13.57aA 0.215aA 9.2aA 0.250aA 10.4aA
W ws VP 0.176bA 13.81aA 0.336bA 22.28bA 0.816bA 36.59aA 1.158bA 51.86bA
R NP,  0.204abA 15.31aA 0.355bA 23.15abA 0.828abA 36.74aA 1.159bA 52.81aA
Cob+gume  N,P,  0.182bA 13.35aA 0.459aA 26.75aA 0.95aA 40.49aA 1.169bA 51.03bA
+ grain NP, 0.217bA 14.14aA 0.417abA 23.34abA 0.911abA 38.92aA 1.261aA 52.59aA
F3 ABEEHEX S /NEIFAERSESHNZIG
Table 3 Effects of fertilizerson grain filling characteristics of winter wheat
e S AR T KR R i RHE IR Lk B fﬁf%ﬁi?%éi,ﬁﬁ ﬁiﬁl{%ﬁﬁ%ﬁ%ﬁ
Treatments 4 V i S, RN W, HEH AV,
/(g 10040 "-d™")  /(g-100 ki d ) /d /g /(g-d™1)
NP, 0.139hB 0.199bB 34.926aA 5.509abA 0.186aA
NP, 0.159aA 0.208aA 35.955aA 7.303aA 0.203bB
A 0.165aA 0.215aA 36.569aA 5.646bA 0.213¢B
NP, 0.157aA 0.223aA 35.228aA 7.094aA 0.202bB
V-4 Mean 0.155 0.21875 33.1695 6.638 0.201
v/ % 7.223 6.092 13.330 11.175 5.555

iE Note: V — the average filling rate; V., — the maximum filling rate; S, — valid and continuous period of grain filling; W — the increased grain weight

number; V, - rate of the effective and continuous period of grain filling. T [f] The same below.
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Table 4  Correlation analysis between grain filling characteristics and yield, 1000-grain weight of
winter wheat under different fertilization treatments

i H PR AR R RS R AR A RIS LR AR R

Ttems 4 Vinax FrE S HIINE W, v
THRLHE 1000-grain weight 0.4300 0.92" 0.1300 0.3400 0.3700
FFR= . Grain yield 0.8000 0.96" -0.5000 -0.2300 0.8200

0= 3 P<0.05 BB EAKFE,

Note: * indicated a significance level at P <0.05.
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