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E ffects of mono2 and m ixed culture on the gran yield and water use efficiency of twow nter
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Abstract Taking wow inter wheat (Tritiaum aestivam L ) cultivars Changwvu 135 and Pingliang 40
canmon ly cultvated n the sen Rarid area on Loess Plateau as testmaterials and by hemethod of
ecological rep lacanenf a 22year field experment was conducted to study the effects of mono2 and
mied culture on the grain yield and water use efficiency of the cultvars The results showed that
undermono2cu lturg Pingliang 40 had a much higher unit area ot bimass (367160 g# m 2)

than Changwvu 135 (297131 g# m’ 2), and amore unifom root distribution (i e, a better root
type forwater absorpton), but its grain yield and water use efficency were lover than Changwu

135 Under mixed culturg the population mot biomass of P ngliang 40 and Changvu 135 was
13136 gt m’ ? and 8150 g m ? h gher than thatundermono2culuireg respectively suggestng that
m xed populaton could absob the water in deeper soil layers and had higher total unit area b 02
mass which n tum increased the wateruse efficiency Camparng with Pinglang4Q Changvu 135

albcated more drym atter to its productive organ lead ng to its higher gran yield harvest index
and water use efficiency.
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Tab 1 Phntheightand leafarea ndex of winter wheat under mon®culture andm Kture at anthesis stage
) 2005 2006
Itan Culivar M kture
M ono2cu lture M Kxture
Mono2cu ture B2 6B4 486 IR B
W 75121b 73170b 741 04b 721 11b 691 92b 721 34b 67140c
Plant height ( an) PL 941 53a 95128a 95171a 98 07a 971 72a 88147a 90161a
W 11193d 13169cd 16140 ab 13167 cd 11126d 9122e 91 78e
Flag leafarea ( an?) PL 15181c¢c 181 50b 19192b 15167c¢ 221 11a 111 66d 12158d
W 3116¢ 2193d
Leaf area index PL 31 54b 31 76ab 318a 46la 31 64b 31 45b 3123c¢
(P< 0105) Data in the same coumnw it different snall letersmeant significant difference anong different
treaments at 01 05 kvel The sane below
v, v , PL  WUE, OW.
. 2006 2005 2006 T,
212 , Qv WUE, PL,
(Py) (To) (WUE)) ) 2005
2005 PL P, 16153 ImolCO; 213
-2 -1
#m “# s, oV 18108 Lmol CO, #
m s , oW P, 2005 W 1137
-2 -2
, PL ( 2). oW kg# m °, PL 1141 kg# m
T, PL : , ; , PL
W T, , PL , , ¢ 3
-2
PL : 0137 kgt m
P, T, Ccw. PL
WUE, v WUE, 3187 > W
PL 3157 , oV 5
WUE, PL  WUE, , PL
2

Tab 2 Photosynthetic rate (P,),
mondculture andm xture at anthesis stage

transpiration rate (T,) and water use efficency per leaf (WUE,) of winter wheat under

2005 2006
Ttem Culivar M xturc .
M onc2eu kure e Ba 15 R M ono2cu lture Mgglsm
P, W 181 08b 16131c 15143¢ 141 8 cd 12117d 201 32a 151 64c¢
(Lmol CO,# m 24 s PL 16153¢ 131 88cd 151 76¢ 161 52¢ 161 58¢ 171 96b 161 00bc
T, W 4167c¢ 51 59bc 6137a 61 9b 4146¢d 61 39a 5149bc
(mmolH ,0# m2# s ') PL 4163¢ 3150d 4151cd 41%c 41 18cd 5181bc 41 98¢
W 3187a 2192¢ 2142d 2144d 2173cd 31 18bc 2185¢
WUE |(Lmo# mmol Y PL 3157b 3196a 3149bc 3133b 3197a 3109bc 3121b
3
Tab 3 Shootbimass rootbiomass and water use efficiency of winter whea t popu htion (WUE , ) under mondcu lture and
m Xture
2005 2006
Ttem Cutivar M kture .
Mona2cu ture 882 B4 486 B M enoZcu lture M;(Btlsue
Shoat bimass (kg m %) Y na 1133b 1136b 11542 1150a o 11 13b
_ . oW 0130b ) ) ) i 0125b 01 25h
Rootbimass ( kgt m™ *) PL 0137a 0129b
WUE, (ke man '# b 2) S AEI 161 14d 15167¢ 15141 16 86d 1800 181812
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4
Tab 4 Gran yied and harvest index of winter wheat under monoculture and m ixture
2005 2006
Ttan Culivar Mi
Kture .
M onc2eu fure B2 Bl 156 TR M ono2cu lture M ;xélsne
W 618133a 348133d 194133 f 127133 55100g 623147a 267130¢
Yield (g m™?) PL 5501 33b 2331 67¢ 369167d £6133¢c  551133b 533193b 379162d
W 01 60a 0157b 0152bc 01 53b 0150¢ 01 52bc 015l ¢
Harvest index PL 0150¢ 01 55b 0153b 01 53b 0150c 0141d 0l Qa
2006 , vV PL
, ; , 13136 8150 g m °
PL ,
45158 gt m ° 215
214
80 an 2005 , W 618133 gt
» 0~50 an (. 1). 2006 m PL 550133 g#¢m “( 4).
PL W, PL_ 2 40 OV PL ’
an W 3775g#t m oWV PL
PL
L 60 ’ 8% , CW PL  63118%,
S . W 5613%;
QW 5184 gt m 7, . oW PL PL 2006
P 5B5 , W |
, 40 an , ’
oW PL 42187, PL 71110%.
36158 74133 g m % 60~ 100 an , 2005 v 0164
PL  015Q
250 2005 , 0153 oW
1117,
200
, PL 646. 2006 PL
150} 0141 0162 oW
100
s ! PL
W SOF
2 1, PL
E o
B 200 > v L
g |2006 e Cw (CW+ PL), PL
g 150
2 (5
® 00}
5 135 40
50l Tab 5 Relatve yeld of CW and PL under m ondculture
and m ixture
. ) , il 8B2  6B4  4B6 2R 5B
0 20 40 60 80 100 Iten Cultivar
LR Soil depth (cm) o 0170b 0152 0I5lc  0l44d  0186a
1 Rehtive yiold PL 21122 1168 1129d  1125d  1142¢
Fig 1 Rootbianass distrbution n different soil layers forw n2
QW+PL  019c 019% 0198 1109b 1114a

terwheat undermon®cu lure and m Xture Rehtive otal yield
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