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Table 1  Design of soil water content(field water capacity)
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Treatment - . . .
jointing flowering milk maturation

T 50% ~55% 55% ~ 60% 50% ~ 55%

T2 65% ~70% 70% ~ 75% 65% ~ 70%

T3 80% ~ 85% 85% ~90% 80% ~ 85%

HIX K5 W5 : 3R FH % 16 7 Watermark 1 /K
4y 1% 1 % (Irrometer company, INC. ) W il -+ 38 ¥ , %
RRAS L (E B WA 22 om &b, BK I3 40 em, R
Rt FEM B LR () SHES KB ()BT R
WX F:y=92.065-96.95x( R =0.9121), XK
THEAVRL, LA EN 1.22 g/em’, HE] £ K B

BETE MK TREE LS H (30960188) ; 47 i 4 7 40 8k 1% AT 0 7 45 ROl W00 % AR 4 7F 1 R 1 (200803)
e EIRNC1968—), %) SN 80 1 BB, ERAREM KD LB SRR E-mail: wiewzy @ 126. como



22 FEREMRRLHFR

$29 %

238%, M Tk S.OmEAEAR, THENESTR
1.025% ,2%. 0.685 mg/g, BB R 49.27 mg/kg, &
BB 52 mg/kg, BB 214.1 mg/kgo

I M e 5 AE FR % 225 keg/hm® . BE B8 — 8 150
kg/hm” , 4% 15 W3 B 7K 7% i SR #% 90 kg/hm’ . KH,PO, 60
kg/hmz,%lﬁﬁdﬁﬂfﬁiﬁﬁﬁii 75 kg/hmz‘KHzPO‘, 4
" kg/hm?o ITRTMEME 2,4D - T B 900 ~ 1 500 g/hm’
BRE,
1.2 MERZE

ARFIAEZEBI( A3 H) BB A 18
H)MERPGEA BHAERARE RBLE
EEUR, BRLRETE. RENE 4.8 em, HE
BISem, BB 27T e’ EEHSETHESH
R 7.5 om 1 37.5 cm AE2E A, B ALK
FRPLEFRTHHIT IS L(BHEMR3 cm),
BHE10em —BARKE JiHT 102,253t 6
HOAERRK RS, BUEAMR LR 200 H
MRS, A8 FAadRERBER L,
FARHAE 300 dpi RETHHERBEM TIF B,
F DT - SCAN2.04 B4 51 b 8 44 (% B Delta — T De-
vices L. )ITER AW KEM LY HBRELSRHE
IR BREHEERBRATRE, 7 105CT#
FENMEHRESCHTEHEREKRE. RAYW
BABMERERREEEK SO K BERERM, L
VNSl G - g7 g T

WEFEE(RLD, mm/em’®) A L/(D x or?) HE

B K% 1 (mm/em’)
Root length density

0 10 20 30 40 0 10

B K& (mm/em®)
Root length density

(HP L IREKE,cm; D IBRELEEE cm;r
HEEER, om) ;RELTR(RS,em®) AR #RL
HE(R WBRREFHER, cm), REHE (RMD,
gm) 6/(Dxar?) x1°HBE(CARETH,
g) ., K5 # AR (WUE, kg/(hm® - mm) ) U L 7= &
/EKEHE,
1.3 BESH

XH CurveExpertl . 3 KUYt BIE, DPSy
9.5% ¥ . Duncan £ & H 3 B 3 X B BB #H TR
4347, F Sigmaplot10.0 F1 Microsoft Excel 2003 3
fEHE,

2 BRS04

REKSFIFRECEE(RLD )R AR
BIKALTEA RLD EXRTHEE AL
Rt - EHARE RGBS, TH y=Ax
e PHMARBE P y ARKEE,» YL EHE,
ARNER . BHEBE, LEARLTHBHRKE
ERPCERAUEL(E 1), &5 B EE4E
FREHE BN, NS B RLD B, ZRBIEX,
AFETL.T2 M T3 25558 6.99.7.82 F1 7.49
mn/en® IR Z, 535 R 4.73.6.36 7 5.82
mm/cm’ KW B/, 3 H R 3.63.5.77 # 5.55
mm/cm’, LRI R ENERKEK RS, FE
BEEREFETHE,

2.1

R K% (mm/cm’)
Root length density

20 30 40 0 10 20 30 40

T 1 0 T T T

s ¥i=23.5085€77 T 40 7,=15.5196¢** z 7=14.0813¢7°>
A 5 '
£ R'=0.9582 = R=09122 z 60 R=0.9694
60 g 60 g
a y=41517e" & 7,=34.9765¢°*™ & $,=27.8449¢°™*
X % 2
-+ 80 R'=0.9821 4 80 R'=0.9664 =4 80 R=09821
1=65.6701¢"" =42.6817¢°™* =31.3446¢°""
100 ” 100 y,=42.6817¢ 100 s
R'=0.9974 R=0.9883 R=0.9974
120 120 120
a b c

——T1 {312 —A—T3

B! FARRASLRTEMERKEHESHE
Fig.1 Vertical distribution of spring wheat root lenght density with different soil moisture of root zone
a: Z# ¥ Booting stage; b: JF7EH] Flowering stage; c: M3 Filling stage
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Table 2 Root extinction coefficient (3) of spring

wheat with different soil moisture of root zone
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&mm "
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Fig.2 Vertical distribution of spring wheat root dry weight with different soil moisture of root zone
a: 2R Booting stage; b: FFIEW Flowering stage; c: M3 Wi Filling stage
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Table 3 The root dry weight and CV in different soil layers

AERR 0~40 cm 40 ~ 80 cm >80 cm Ait Towl
Growth stage RDW V(%) RDW CV(%) RDW V(%) RDW V(%)
Bo:: L o.78) -6 ©.18) .3 @00 52.1 oy 121.4
i~ ST X S S X oS O X
Fi:nf f;ge o8 3.1 (?,81'75) 2.4 ©02) 3.9 o 126.7

Atig (?.77'73) 40.3° (lo|,4 l:) 2.4 (;3.62) 20.7° ??5.6‘)) 118.9%

EETANSSTELH, « HELATYTEY CV,

Note: The values in brackets were the ratio to total dry weight, * stands for CV of average dry weight.
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Fig.3 Root morphology of spring wheat with different soil moisture of root zone
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Table 4 Growth characteristics, yield components and WUE of spring wheat under different treatments
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Treatment height (k/ha) weight per mni weight weight Ratio of amount  (kg/(hm?*mm))
(cm) opike(g) PPk ) (gwd)  eartoshoot (mm)
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T3 94.5a 5476.32b 0.9816ab 24.825a 39.54b 782.46a 0.3925b 444 .64 12.32b
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Effects of soil moisture of root zone on root growth and
yield of spring wheat under drip irrigation

WANG Ji-chuan, XU Ya-li, GAO Shan, HAN Xiu-feng, XU Cui-lian
( College of Plant Science, Tarim University , Alar, Xinjiang 843300, China)

Abstract: Through water controlled trial in root zone under drip irrigation, the effect of different soil moisture on
vertical distribution of roots, yield components and water use efficiency of spring wheat were studied. The results showed
that booting — flowering was a critical period of spring wheat root growth and most roots were distributed within soil layer
of 0 ~ 40 cm under drip irrigation. The distribution of root length density and root dry weight showed decreasing trend of
negative index with soil depth which could fit by y = A x exp( — Bx); The effect of soil moisture in root zone on growth
and distribution of root was significant. Limited irrigation treatment had a higher proportion of deep soil root volume, but
root dry weight decreased significantly. Excessive irrigation had a largest root volume which mainly concentrated in shal-
low soil, that easily lead to lodging; and the proportion of assimilated matter distributed to spike was lower. Root distri-
bution of appropriate irrigation treatment was more reasonable, whose root length, root surface area and root dry weight
density maintained a high level in the filling stage, and single spike weight and WUE were significantly higher than that
of limited amount treatment and excessive amount treatment, so its yield was the highest; By drip irrigation to control wa-
ter status in wheat root zone, it can be achieved to promote formation of higher yield and to obtain higher efficiency of wa-
ter use efficiency.

Keywords: spring wheat; soil moisture of root zone; root distribution; yield; drip irrigation



