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Hfects o Localized Irrigation and Fertilizing on Physidogical Traits, Root
Didribution and Yidd o Winter Wheat

WANG Zherrhua' 2= ,ZHANG Xi-ying' ,CHEN Srying' ,SUN Hong-yong' ,ZHU Bo?
(1. Center for Agricultura Resources Research , Inditute of Genetic and Developmental Biology ,the
Chinese Academy of Sciences,Shijiazhuang 050021 ,China;2. The Inditute of Mountain Hazards
and Environment ,Chinese Acadermy of Stiences,Chengdu 610041 ,China;
3. Qaduate Universty of Chinese Academy of Sciences Beijing 100049 ,China)

Abstract :Rot experiment was conducted at L uancheng Agro - Eoo - Bxperimenta gation ,Chinese Acadermy of Sci-
ences(CAS) ,to gudy the dfectsof fertilization and water supply to different layersof il on physological traits ,root dis
tribution and yidld of winter wheat in the piednont of Taihang Mountain. The results showed that ,conrpared with tradition-
a fertilization applied to top il layer and irrigation in suface il (CK) ,the treatments with fertilization and water gp-
plied to the whole il profile(T3) and fertilizing to the whole il prdfile and water applied to the top il layer (T1) ,root
biomass of winter wheat in top il layers(0 - 90 cm) had no sgnificant difference ,but root biomassin deep il layers(90
- 150 cm) sgnificantly increased by 97. 3 % and 57. 0 % ,regpectively. For treatment with fertilization gpplied to top il
layer and water gpplied to the wiole il profile(T2) ,conpared with CK ,root biomass in top il layers(0 - 90 cm) de-
creased by 18. 8 % ,whereas root biomass in degp il layers(90 - 150 cm) was smilar. Photogynthes s(PR,) trangiration
(Ty) and water use dficiency (WUE) of flag lesf and grain yield of winter wheat for T2 had no dgnificant difference with

CK.But P,, T, WUE o flag ledf of winter wheat for T3 and T1 ,at the later growing sage ,were inproved sgnificantly.
Qainyidd o T3 and T1 subgantidly increased by 46.0 % and 27. 0 % conpared with CK ,repectively.
Key wor ds:Localized fertilization and irrigation ; Phydological traits;Root digribution; Gain yidd;Winter wheat
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Tab.1 The digribution o root biomass o winter wheat in different soil layersfor the different treatments
/ (g/ m?) Root hiomass

Trestment 0_30cm 3060 cm 60 90 cm 90 120 cm 120 150 cm
CK 243.5+24.8a 191.6 = 20. 4a 107.3+10.2b 91.2+9.1c 76.9+5.6C
T1 180.1+15.4b 208.1+20. 1a 150.2+12.8a 151.8+13.2b 112.1+£10.5b
T2 188.3+16.7b 136.5+15.4b 121.9+11.7b 92.5+10.4c 71.8x4.1c
3 174.9+14.3b 195.1+18.5a 169.4+13.7a 183.7+15.9a 147.9+£11.9a
: p<0.05
Note : Different letters in the same column meant dgnificant difference a 0. 05 level of probahility.
2.2 RKEHE/ (cm/cm?)
Root lengeth density
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Fig.1 The didribution o root length density at maturity of
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winter wheat in different il layersfor the different treatments
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Fig-.2 Changes d plant height and LAl of winter wheat in the different treatments
2 (P 5 20 , CK , 71, T3 P, T, WUE
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12 P, T WUE 72.3%,T, 26.6 %,38.9 % ,WUE
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Tab.2 Changes o flag leaf Pn, Tr and WUE o winter wheat in the different treatments
/( - ) Dae
Physologcal trait  Trestment 03- 23 04- 08 04- 22 05- 01 05- 10 05- 20

P/ (mol/ (nf-9)) CK 17.60+2.54 18.40%+2.44 20.56+2.64 17.96+2.42 13.20£1.98b 7.02+1.33b
16.80+2.41 17.79+2.24 19.69%+2.63 18.77/+2.85 16.52+2.03a 10.50*1.80a
16.40+2.63 17.61+2.70 19.86+2.82 16.61+2.37 12.10+1.78b 6.28+1.52b
15.40+2.28 17.45+2.36 21.53+3.16 20.19+2.91 17.49+2 1la 12.10*+1.9la
6.97+1.20 7.21+1.11 7.85+1.64 7.08+1.36 5.67+0.94 3.85%0.44b
6.74+1.31 7.03+£1.23 7.59+1.35 7.32+1.45 6.65+1.10 4.88+0.37a
6.62+1.05 6.98+1.07 7.64+1.27 6.68+1.81 5.35+1.25 3.63x0.36b
6.32+1. 17 6.93+1.19 8.13+1.84 7.74+1.64 6.94+1.14 5.35+0.6la
2.52+0.24 2.55+0.38 2.62+0.37 2.54+0.26 2.33+£0.24 1.82%0.15b
2.49+0.29 2.53+£0.30 2.59+0.36 2.57+0.29 2.48+0.19 2.15+0.16a
2.48+0.23 2.52+0.29 2.60+0.39 2.49+0.28 226+0.21 1.73x0.12b

T/ (mol/ (mf- 9))

WUE (mmol/ nol)

NEQIARERIRA

: s p<0.05,
Note: For the same physologicd trait ,different lettersin the same column meant sgnificant difference at 0. 05 level of probability ;whereaswithout roted Ietters,
it meant ro dgnificant difference.

3
Tab.3 Yidd and yidd components o winter wheat in the different treatments
/9 e 1C 1) 1C 1) /g
Treatment  Biomass per pot Yidd per pot Soikes per pot Kerndsper ppike 1 000-kernd weight  Harves index
CK 44.8+2.2 b 19.2+1.5b 16 +2a 33+1b 37.8+£2.3a 0.43b
T1 50.9+2. 4a 24.4+2. 6a 17 +3a 38+2a 38.4+1.5a 0. 48a
T2 42.2+3.9b 17.8+2.1b 15+3a 32+2b 37.1+2.7a 0.42b
3 56.9+4.3a 28.0+3.8a 18+2a 39+2a 40.2+3.2a 0.49a
: p <0.05.
Note : Different letters in the same column meant Sgnificant difference a 0. 05 level of probahility.
2.4 11,13 CK,

3 12 CK 27.0%,46.0 % ,
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