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Abstract: [ Objectives] In dryland area of Loess Plateau, soil is barren, and the heat and precipitation resources
can hardly be fully utilized during summer fallow period. Therefore, a better cropping system is needed to secure
the farmer’s income depending on the results of a profit analysis of different rotations. [ Methods] A 4-year field
trial was conducted to assess economic benefits of two rotations and corresponding green manure treatments.
Leguminous green manure-winter wheat (LG -WW) and leguminous green manure-spring maize-winter wheat ( LG-
SM-WW) were compared with summer fallow —winter wheat ( SF —WW ) as control, a widely applied rotation in
local area. [Results] LG — WW has the lowest economic benefits, and the coefficient of variation ( CV) of net
benefits for LG -WW is 67. 69 % , which indicates the rotation thus couldn’t replace the traditional SF —WW. The
differences of wheat yields and gross revenue among the green manure treatments for this rotation vary from year to
year. LG —SM —WW has the highest gross revenue and the lowest CV (15.42 % ) of net benefits among the three
rotation systems, which implies that farmers could achieve a high and stable income by applying this rotation. Crops

yields and economic benefits under the straw mulch and incorporation treatments for this rotation are higher than
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those of move-away treatment in LG —SM —WW rotation. [ Conclusions] Legume —summer maize —whinter wheat

rotation is the most profitable cropping system in the dryland of Loess Plateau. After harvesting the pods of

legumes, the straw is recommended to mulching or incorporated for higher yield of maize and wheat.

Key words: dryland; leguminous green manure; rotation; economic benefit
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Table 1 Growing periods of different crops from 2009 to 2013

#1732 Rotation YEMIAP Crop species H KB Growing period
LG-WW A% Huai bean 2009.7 —2009.9 2011.7 —2011.9
2 /N3 Winter wheat 2009.10 —2010.6 2011.10 —2012.6
A5 Huai bean 2010.7 —2010.9 2012.7 —2012.9
£ /N Winter wheat 2010.10 —2011.6 2012.10 —2013.6
LG -SM -WW A% Huai bean 2009.7 —2009. 10 2011.7 —2011. 10

# E K Spring maize

A /NFZ Winterwheat

2012.5 ~—2012.9
2012.10 —2013.6

2010.5 ~—2010.9
2010.10 —2011.6

7 (Note) : LG -WW—5 24l - & /N Leguminous green manure-winter wheat; SF — WW—K K [H- & /N 27 Summer fallow — winter wheat ;
LG —SM - WW— 57 K43 {75 K- 2 /N2 Leguminous green manure —spring maize —winter wheat.
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Table 2 Wheat yields in different rotations and green manure returning ways

Kl SRRy R /32 P Wheat yield

Rotation Green manure returning way 2009 —2010 2010 —2011 2011 —2012 2012 — 2013

LG -WW %11 &% Late incorporation 1802 ¢ 2741 b 5781 a 2085 a
R 35 Early mulch 2188 b 3090 b 5208 a 1953 a
}ERT B & Early incorporation 2557 a 3189 b 5045 a 1953 a

SF -WW TCLRNE No green manure 1790 ¢ 4301 a 6038 a 2087 a

7 (Note) : LG -WW—5 K48~ & /NFZ Leguminous green manure-winter wheat; SF - WW—X {K [H- 2 /N# Summer fallow-winter wheat; [f]
HN AR /ING FhEFR s [a]— ARy b P R 22 5k 3 8 2 7K (P <0. 05) Different lowercase letters in the same column mean significant differences among

treatments at the 0. 05 level.
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- EAK-LNE G RG24/ R AR R Ik
INAE . GRERIE- A B oK- & /N T A BN A P
HE 2010 — 2011 W& & F R RERAE- 4 /N FE 2012 —
2013 AR & T a4, 1 H 45 AL BRI T R AKX /N
2 BRI, P AR E 3200 ~ 4300 kg/hm®,
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Table 3 Crops yields under different green manure retuning ways in the leguminous

green manure-spring maize-winter wheat

SRS 23 WL DIy 2009 ~ 2011 2011 ~2013
Green manure returning way A5 Huai bean  FK Maize /NZE Wheat  $£5 Huai bean  F K Maize /N Wheat
ZEFFFE 7% Straw mulch 644 a 11642 a 3239 b 1497 a 9438 a 3934 b
ZEFF B Straw incorporation 688 a 11494 a 3554 a 1553 a 9554 a 4259 a
2ZEFF RS Y Straw move-away 648 a 10504 a 3295 ab 1532 a 8894 b 3639 ¢

1 (Note) : [F) 35 G AN [F]/ING Fh: 3w [R]— 44y b B ] 22 T2k 3] i 7K 3 (P < 0. 05) Values followed by different lowercase letters in the

same column mean significant differences among treatments at the 0. 05 level.
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Fig.2 Cost composition of different rotations
[ (Note) : LG-WW—5 K4~ & /NFZ Leguminous green manure-winter wheat; LG —SM - WW—5 2848 il 75 T K- & /N

Leguminous green manure-spring maize-winter wheat; SF—WW—&E{RK[H-2/NFZ Summer fallow-winter wheat ]

R4 2011 —2013 EFRALEFHAIEERA( %)
Table 4 Details in cost increments of different
rotations in 2011 -2013

LI (B EHE A Fh5 A FI [ A5 2t

Rotation Fertilizer cost Seed cost Filed management
LG-WW 0.90 32.55 21.05
LG-SM -WW -9.33 42.70 15.38
SF-WW -0.20 36.36 23.08

HE(Note) : LG - WW—H 2K 4 Il - & /N Z Leguminous green
manure —winter wheat; LG —SM - WW—5 284 flll- & £ K- & /N &
Leguminous green manure —spring maize — winter wheat; SF - WW—X&

RIF-2 /N2 Summer fallow — winter wheat

2.3 FAEBEHEMEFUE
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RGN T K- /N R R R p, Bk
SR E 5. 2009 — 2011 4F, & A FE K
KA B 70% DL b, /N2 H, O sl A
(4 23% Ay, W0 5 i = B ARAK, 78 Bl A H i
LR 6% — 7% (K 3) . 2011 — 2013 4F, £ 2K
MRARIE WA 1) B BG4y, AH X — HeAF) Ak 2009 ~
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£5 AEAEEFHFIEIR (yuan/hm?)

Table 5 Economic benefits of different treatments

2009 — 2011 2011 — 2013
. SEAEALHE T X
AR B PR SA i da
) Green manure N ikt A
Rotation . Gross Output/ Gross Output/
returning way Net benefit ) Net benefit )

revenue input revenue input

LG-WW I BE Late incorporation 9265 cC 1669 cD 1.22 ¢D 17932 aB 9128 aBC 2.04 bC
R 35 Early mulch 10774 bC 3179 bD  1.42 beD 16340 aB 7536 aC 1.86 bC

PERT#IE Early incorporation 11747 abC 4151 bCD 1.55 beD 15982 aB 7178 aC 1.82 bC

SF-WW Te& N8 No legume 12361 aC 6531 aC 2.12 aC 18501 aB 11795 aB  2.76 aB
LG-SM-WW Z5£f75 35 Straw mulch 31048 aA 23819 aA  4.29 aA 34101 aA 26096 aA  4.26 aA
ZEFF B K Straw incorporation 30872 aAB 23643 aAB 4.27 aAB 35346 aA 27340 aA 4.42 aA

ZEFFFS Y Move — away 28362 aB 21133 aB 3.92 aB 32401 bA 24396 bA  4.05 bA

1 (Note) ;: LG - WW—5 24¢ - 4 /N3 Leguminous green manure-winter wheat; SF - WW—E {& - 4 /N2 Summer fallow-winter wheat; LG
—SM - WW— 5 4} - 75 F K- 4 /N3 Leguminous green manure-spring maize-winter wheat; [5517R [5]/NE 1543 1| 38 7R —4F — BAES/E (LG - WW
JITA ALBEAN SF - WW) Bk B 4F = 28 /E (LG —SM - WW fiT 45 4b 31 ) 4b B[] 22 57 38 3 . 3% /K F- (P <0.05) Different lowercase letters in the same
column mean significant differences among one-crop-a-year rotation ( all the treatments of LG — WW and SF - WW ) or 3-crops-rotated-within-2-years
rotation (all the treatments of LG—SM -WW) at P <0.05 level. [F)3| K'E FH:FR/RiA LA 2Z RT3 (P <0.05) Different capital letters in the

same column mean significant differences among all treatments at P <0.05 level.

2009~2011
2011~2013
ZEFFE 5 Straw mulch ZEFFB)E Straw incorporation ZH % H Move-away

O /N# Wheat [ $f5 Huaibean [0 FK Maize

3 EEFR-FEXR-ZMEREFXNTERS &G BBNELLF]
Fig.3 The gross revenue proportion of different crops in the leguminous green manure-spring

maize-winter wheat rotation

2011 4FRY 70% LA TERN T 55% ik — N B BT T 5% — 7% Wk, S = A it e, A A H
R E KA FTRAR, B — T 2011 — 2013 MEXTES S BT M A%, 78 Sl AT By He ) - T
RN FRRRAGE BN ETE UK B AT 10% A4 (K 3) .
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Fig.4 The coefficient of variation of net benefit

of all treatments
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