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Table 1 Simulated resultsof multiple crop rotation sequenceson Guanzhong plain (X X 6k 1)
( 2) mm / mm / / (kg hm" 3 ok Sy (kg- hm” ?)
Crop rotation kg- hm- . P mm . ) 0 '
Crops L Preci Irrigation N consumption N fixed
sequences Grain yield pitation amount ETa amount AOMCR AONCR amount
W heat 6 757+ 657 230+ 58 186+ 30 444+ 17 144+ 28 -
B - . 9 265+ 2250 326 74 94+ 12 355+ 16 148+ 39 -
W heat- mai M aize -Q72 -Q76
cal- maizé~ 6 844+ 590 210+ 56 169+ 24 435+ 28 150+ 62 -
wheat- sybean W heat
< 3 022+ 59 307+ 96 137+ 61 336+ 13 60+ 10 227+ 15
ybean
i - W heat 6 971+ 525 210+ 63 193+ 29 432+ 36 164+ 33 , -
W heat- maize— - 06 - 065
wheat- maize Maize 8635t2251 326% 106 94+ 43 256+ 19 130+ 36

Notes AOM CR and AONCR means annual organic matter change ratio and annual organic nitrogen change ratio of il during smulation

period
1 - - - = (mm) / (kg/
, , hm?)
227 kg/hm?, 60 kg/hm?, (kg/kg) =
: (kg/tm?) /
, 128  (kg/hm?)
t/bm? 12 117 t/hm?, ( /(m?* )=
Q 72%, 90% ( /m?»/ ()
, Q 76% 3
L 1 2
, 2
m?®/kg) =
2 2
Table 2 Effects comparison of 2multiple crop rotation sequences in rotation period on Guanzgong plain
/ Jnm 4 / / o/ /
Crop rotation (kg- hm~ ?) W ater (kg Nh“ ) (kg: hm~ 2) (m\j\-/ alggr R (kg-ng R (, ' hq) ’
sequences Total grain consumption consumpti A verage annual . . :
: ption A consumption  consumption Economic
yield anount anount grain yield index index return
W heat-am aizej 25 888 1570 502 12 944 Q 606 Q 019 4 7 669
w heat- soybean
W heat-_'m aizej 31212 1576 588 15 606 Q 505 Q 0188 7 769

w heat- maize

3



— - (1) 744 50-16-5-3, 60
- - = (IV) : ,
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Table 3 Simulated resultsof different crop rotation sequencesonW eibei highland (X £ X k. 1)
/
/ /fnm (kg- hm" 2)
Numb ) (kg hm" ?) W ater N
umn ber Crop rotation sequences Crops Grain yieId oor;.:)nupnttlon oonsunption
anount
| - L W heat 2 474+ 1 650 366+ 79 100+ 49
W heat- millet-wheat- millet M illet 1425+ 731 227+ 56 82+ 44
W heat 2868+ 1340 515+ 69 93+ 41
Il W heat- millet w heat M illet 1270+ 394 221+ 43 56+ 21
W heat 2 679+ 1504 383+ 80 105+ 57
W heat 2 437+ 1573 393+ 73 103+ 52
111 W heat- millet omaize M illet 1615+ 764 227+ 48 83+ 41
M aize 9 502+ 1 143 512+ 35 184+ 41
W heat 2 467+ 1 337 369+ 87 93+ 47
R L W heat 2970+ 1324 535+ 53 120+ 59
1Y A
W heat —w heat —w heat- millet W heat 2828+ 1353 526+ 61 109+ 36
M illet 1301+ 403 229+ 43 66+ 19
W heat 2 285+ 1293 385+ 64 105+ 54
v Lo W heat 2983+ 1402 529+ 55 116+ 53
W heat ~w heat- millet ~maize M illet 1339+ 472 224+ 46 66+ 19
M aize 9 687+ 884 524+ 35 177+ 39
W heat 2567+ 1353 389+ 89 110+ 49
W heat 2869+ 1313 522+ 64 106+ 41
VI W heat —w heat —w heat —w heat- millet W heat 2962+ 1 266 532+ 59 103+ 35
W heat 2929+ 1335 526+ 62 107+ 35
M illet 1380+ 484 208+ 43 69+ 22
R R W heat 2927+ 1 357 524+ 62 103+ 33
VI
W heat ~w heat —w heat W heat 2 778+ 1446 426+ 64 111+ 59
" R R W heat 2987+ 1455 531+ 56 111+ 43
W heat —w heat ~maize M aize 9 820+ 803 628+ 36 175+ 23
3 , , 27%
; 125%
I v vi , 200%, , I
, , I ,
9 500 kg/hm? : : , : : :
15% 20% 150%
1 388 kg/hm?, 226 mm, ’
(340mm) 66%, , ,
4 I VI

13% 380 kg/hm? 3899, 3 409, 6 777, 3 189, 5 431, 3 176, 2 927
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Table 4 Effects comparison of several crop rotation sequences in rotation period on dryland onW eibei highland
/ o A 4 4 ol
Crop rotation (kg- m" ?) W ater (kg r\ﬁm ) (mv\-/ aligr ) (kg- ng ) (_ ljml)
N umber sequences Totaile?draln cor;!glupnttbn consumption consumption consumption Econom ic
y anount index index return
I W heat- millet -w heat- millet 7798 1186 364 1521 Q 047 1231
— > W heat -
II millet -w heat 6 817 1119 254 1 641 Q 037 1508
— - W heat -
il millet -maize 13 554 1132 370 Q 835 Q 027 2 965
v W heat —w heat -w heat- millet 9 566 1659 388 1734 Q0 041 1326
\ W heat —w heat- millet -m aize 16 294 1862 464 1 020 Q 028 3195
VI W heat - wheat - wheat - 12 707 2197 495 1729 Q 039 1402
wheat- millet
VI - - W heat — 8781 1572 309 1 790 Q 035 1429
w heat —»w heat
Vi o7 W heat — 15 585 1585 397 1017 Q 025 2940
w heat ~maize
4 “ / N / TR
N / ” o« N ” 3
2 ALMANAC
) 1 CERES—
DSSAT3 ,
, ALMANAC 5 , N
5
Table 5 Smulated results and effect comparison of crop rotation sequenceson Y inchuan plain
/ AP 4 4 KA
Crop rotation (kg- tm" ?) W ater (kg- Nhn ) (mv\-, alggr ) (kg- ng ) O mﬁ) '
sequences Totaile?dram oorgjg]u[?]ttlon consumption consumption consumption Econom ic
Y anount index index return
- Spring
w heat/fmaize— spring w heat/m aize 32 180 2 946 780 Q 915 Q 024 2 10 113
- / Sring
w heat/sybean — ring w heat/fm aize 26 020 3 062 630 1177 Q 024 2 9 363
- Rice— rice 28 846 6 000 720 2 080 Q 0250 9 452
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Y ield effects smulation and optimum choices of crop rotation
sequences of typical areason L oess Plateau of China

L 1Jun*? SHAOM ing-an'WANGL i-xiang’
(1StateKey Lab o Soil Erosion and D ryland Faming on L oess P lateau, Institute o Soil and W ater Conservation,
ChineseA cadany d Sciences and M inistry o W ater Resources, Shaanx i, Yangling 712100, China;
2 College & A gronany,N orthw est Sci-Tech U niversity o A griculture and Forestry, Yangling, Shaanxi 712100, China)

Abstract: The field crop rotation experiments usually need to conduct a long period and to do much
work Inorder to lve thisproblem, crop modelsDSSA T3 and ALMANA Cwere used to study output ef-
fect of main crop rotation sequences in typical areason L oess Plateau T he conceptsand calculation expres-
sionsof rotation-w ater-consumption-index, rotation-nitrogen-consumption-index and rotation-econom ic-re-
turn w ere advanced and used to evaluate crop rotation benefitson resources utilization efficiency and eco-
nom ic effects The optimum crop rotation sequence on Guanzhong Plain, W eibei highland and Y inchuan
plain is’ wheat- maize -w heat- maize” four crops in two-year rotation, w heat —w heat- millet ~maize”
four crops in three-year rotation and* w heat/maize —w heat/maize” four crops in wo-year relay intercrop-
ping rotation regectively.
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