55 31 55 6 ] FEHBRKRLEHFR Vol.31 No.6
2013 4 11 H Agricultural Research in the Arid Areas Nov. 2013

LtE“—FMEZNE - EBBTLEKRKEN
PBREF R TR HERR
KERHAE MR REY

(LBTSRAR BREBE R BT ST, Bisi 15 8320003
2. 4V S B AR R IR AT R SC R A, B A1 832000)

W E: ONEISRRERLARHEEN N RGAARANHAANEF KA, BETHHFEELRE XK,
20112012 FEHBRUNLIMERNANZ - EHFLER EFLNE EFZFLERARER N TR R
ARDARMEEFENERFAREHRATRANEN . FREU ANE - EBFFLEARNFHEARLTHA
BEREANEER, L2 ETHRAEFEZRET U8 AETHRTHEE 87.8%, FLEHARARERE
87% ,SFRABBRBFFE103%, EHFEFLERTUREFS R LEFR|RT. 1%, KHEEHEFFMmEEE >
BEEFZUEZELHEO0.12¢ M 'F10.7 kgehm™2-C~ 1, PIRANE - BT EREAG Aol n, F—#
REFHERRT — &3 AR E B

KW ANE-FRER —FHEE DRGSR EL T, RFEAARE LBHE

RESES: B34.1  XEIFEEREG: A XEHS: 1000-7601(2013)06-0028-06

Dry matter production and resources use efficiency of double-cropping
winter wheat-forage maize system in North Xinjiang
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Abstract: In order to meet the market requirement for forage maize and develop new cropping system with high dry
matter production and resources use efficiency, the field experiments were conducted in the temperature limited regions of
North Xinjiang in 2011 and 2012. The ecologic conditionss including radiation and temperature were recorded and dry
matter production was determined. In addition, dry matter production and resources use efficiency were compared be-
tween winter wheat-forage maize system and conventional winter wheat systems. The results showed that annual production
efficiency of dry matter, energy production, radiation production efficiency, and temperature production efficiency in
double-cropping wheat-maize system were 84.8% , 87.8% , 87.0% and 103% compared with conventional winter
wheat system, respectively. Annual production efficiency of dry matter of sequential cropping forage maize was 7.1%
lower than spring forage maize, and the light use efficiency and temperature efficiency were 0.12 g+ MJ~' and 0.7
kg*hm ™2+ °C ~! higher than spring forage maize, respectively. Therefore, the double cropping system can increase natu-
ral resources use efficiency and have favourable effect on the utilization of light and temperature during the growing sea-
son. The proposed system offers a new approach both for increasing crop diversity and crop production in northern
Xingjiang.

Keywords: winter wheat-forage maize system; double-cropping; dry matter and energy production efficiency; re-

source use efficiency; Northern Xinjiang
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2.2 AEMEEXBFETYRESNE GERE
EHHELEER
2.2.1 REAARARX R F T4 A - R R 4 B
—AEPEA N - I T R R AR BT R A
FERCR R E R T HE 3 M (G 1), 4 M T 9
2T AR . —EIEA /N - HIC R
KA AR ST WA 7 R LR N R
BE 15 5 EFHEE 10 55 B8 16 315,
17995.7 214 kg - hm™ 2, F ¥ itk 7= 50 R 1 5%

84.8% 102% 1 25.4% ., #HE 15 5FFRIEHLE
& T A 7 8RB IS 1256 kg hm =2, Hoit | 25
FF SRAE I FAIG 83,338,835 kg hm 2, H & F £ %
TR F . B E 10 5T R4 = ROR A
INFETE 9 102 kg hm ™25 LZEANE LR FEH £ 15
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2.2.2 ARAHEXFFRETET MEL
TEM RS K BH RE 32T A Ak 2% RE 75 AL &R 1) B 2248
PR, 4 FORTRI RS S ) B e AR A fa A — Bk
(F2), &/WNFE - FW AKX HAET Y 5~ e
63.1 MJ-m~ %, L LR A /N BIEHT £ 15 5.
BFREHE 10 543915 29.5,31.3.11.9 MJ-m~2, B
15 87.8% .98.4% M 23.2% , i E 15 SEIFHIERK
YI=RENR 2.3 MJ-m =2, Horpn i ZEFF SRR )
F0£0.2.0.6.1.5 MJ-m™2, 2 RBE R |,
R NEMEF A E 10 SHE, & LT E S
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£1 FEMEHEREETUEEFEE (kg hn)
Table 1  Dry matter production and distribution in different cropping systems
Tl %—Z% st season %5 7% 2nd season JH4E Annual
+§I\: P o PAS IS
Coping WA R R DR g o PR gy gy B
° . Whole . Whole . Whole
system Leaf Stalk Ear Leaf Stalk Ear Leaf Stalk Ear
plant plant plant
1 2221 6886 10143 19250 2218 7810 6287 16315 4439 14696 16431 35566
I 2221 6886 10143 19250 — — — — 2221 6886 10143 19250
2301 8148 7122 17571 — — — — 2301 8148 7122 17571
IV 4483 10307 13562 28352 — — — — 4483 10307 13562 28352
TE: 1 &N - EREIEAR 1ANE LB ERTBHE 155 N BEFEHEHAE 105 — 20Tk T,
Note: | :winter wheat-forage maize system; Il : Winter wheat; [l : Single spring maize Xinyul5; IV : Single spring maize Xinsiyul0;—: No data. The same
as below.
®2 AEMEEXEEYRESESLE/ (M-m?)
Table 2 The energy of dry matter production in different cropping systems
Tk 5 —Z% st season %5 2% 2nd season JE4E Annual
B 4 4 4
Gopping WE A mm SR g o B ey gy B
system Leaf  Stalk Far Leaf  Stalk Far Leaf  Stalk Far ’
plant plant plant
1 3.9 12.0 17.7 33.6 4.0 14.1 11.4 29.5 7.9 26.1 29.1 63.1
Il 3.9 12.0 17.7 33.6 — — — — 3.9 12.0 17.7 33.6
] 4.2 14.7 12.9 31.8 — — — — 4.2 14.7 12.9 31.8
v 8.1 18.6 24.5 51.2 — — — — 8.1 18.6 24.5 51.2

2.3 ARAMEEXIEYRERTESERSF A
FUASAE SRS A 20 BE 5 R T, 4 ol AS [R) b A A
RZIEAEE2E 5 (3% 3),2011 4F 9 J] 27 H—2012 4 9
H 26 HEFRKHEFES N 5 456 MJ-m ™2, 4% - &
T I E R AR SRS B R 5302 MJ-m™ 2, Hor

AUNFZ SR 3 493 MJ-m~2, i K BHLAL GRS A3 i 2R A
64.0% ,ZBHEHFNFE A K 1809 MJ-m~2, i 33.2%;
K INFE BRI PR 0.55 g-MI L AR I K
H}0.9 g- M)~ A RER ST AT AR H1.16% . BT
B AE B WI(356 d A2 47 AF ARSI A Bl iR K
HW A /K GREA P 23 5, R A
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2.4 ARAMEEXNERRESESBEETYLER
A RBURPR H LR 4. 2011 429 27

H—2012 4 9 ] 26 H &4 AR A 4 265C, 4

N - BREHE N EABXFEAZRE N 4 068°C,H

B AN 95.4% , W& & T HREMEEY . Fi%
BE 15 524 F WA SRR 2 456°C , iR 4™
B T.2 kgrhm 2 C~ L EREHE 15 52 FIWA
BB 2 065°C , A = 30%R 7.9 kgrhm ™2 C 1,
S LU B TRLRE A 77 408 10% , Tk W] 3R 6 R 2%
P HE Y R G AR RO T A E

R3 AEMEELET RS KEEF A

Table 3  Light energy use efficiency and distribution of light resources in different cropping systems

Tk KB B AR ST AL/ (M- m™2) R PH A 51 73 A/ 9% R P B S A AR/ (g MI ) A AR
izt Light energy distribution Light energy distribution ratio Light energy production efficiency FIHZCZ /%
Cropping 457 47 Jel4E B—%F  H-F Jel4E B—%F  H-F JEl4E Annual Light

system 1st season  2nd season Annual 1st season  2nd season Annual st season  2nd season Annual energy efficiency

1 3493 1809 5302 64.0 33.2 97.2 0.55 0.90 0.67 1.16

Il 3493 — 3493 64.0 — 64.0 0.55 — 0.55 0.62

| 2253 — 2253 41.2 — 41.3 0.78 — 0.78 0.58

v 3013 — 3013 55.2 — 55.2 0.94 — 0.94 0.94

®4 TEAMEEAERRESRSREL=LE

Table 4 Temperature production efficiency and distribution of effective accumulated temperature in different cropping systems

ARBUR/C

FRBUR AT %

A AR (kg hm ™2 C ) g AR
ke Effective accumulated Distribution ratio of effective Temperature production VB 2%
(52 P p AR %

C %*‘ temperature accumulated temperature efficiency Utilization ratio
I'Op p mg A Bl — ES A Bl — ES A Kl — ER 1
T m—% moE M B—F B WE H—F  H-F  JHE  of ol feaive
i Ist season  2nd season Annual Ist season  2nd season Annual Ist season  2nd season Annual temperature

1 2003 2065 4068 47.0 48 .4 95.4 9.6 7.9 8.7 95.4
Il 2003 — 2200 47.0 — 47.0 9.6 — 9.6 47.0
Il 2456 — 2456 57.6 — 57.6 7.2 — 7.2 57.6
IV 3348 — 3348 78.5 — 78.5 8.5 — 8.5 78.5
A5 R = P T By S 4
3 W B AR BB E R P HAR B AIRE
> )
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SR U2 IR A 400 ol R 2 M — > e DX A
T RE ) S R 2, B R4S B 2 2 BUR M sE ), 7E
= 10°C L 4 000°C LI L (M [X A RE S FhL 12 A
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2 065°C , b H A A B XA R KT 4 068°C 1Y
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4 100°C ~ 4 300°C, 5 2= REME I e 42 J5 B I FT oK o
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