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Abstract On the bases of maize grow th smulation model introduction, model validation and database es-
tablishment, the CERESmaizemodel of DSSA T3w asused to smulate the photothemal potential produc-
tivity (PPP) and climate potential productivity (CPP) of maize at 22 sitesof loessplateau region of China

Themaize yield potential dataw ere obtained from each site for 6 to 15 year period Themean yield, yield
standard deviation, maximum and minimum vyield of maize PPP and CPP aswell asw ater content ratio
(W CR= CPP/PPP) w ere calculated at each site The estimatesof PPP, CPP andW CR of springmaize in
the loess plateau regionw ere 8271 15973 kg/ha, 0 13543 kg/haand O 1 00 regectively. T he value of
PPP of summer maize were 5884 15387 kg/ha These resultsmay provide ssme infomation on maize
yield increase and crop production adjustment in the loess plateau region of China

Key words L oessplateau; CERESMmaizemodel; M aize potential productivity; M aize yield simulation
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Table 1 Campar ison of observed value with smulated value fran CERESmaizemodel of summer maize character istics
(9)
(- (- (- Growth  No of Number of  Grainw eight (kg/hm?)
Characteristics Emergence  Silking M aturity period L eaf Harvest grain (g/1000 Grain yield
date(m-d) date(m-d) date(m-d) (days) index per ear grain)
Observed 6-16 8-9 9-17 100 22 Q 455 545 293 8 6450
6-13 8-10 9-19 102 25 Q 442 519 293 6 6856
Simulated
. 3 1 2 2 1364% - 286% - 477% - 0 07% 6 29%
D ifference
14 CERES— CERES—
CERES— 6 )
22 80
) 90
, 1978 1992 ,
6 15 , 17
[4, 8 10]
[4 6]
' 2
22
22 21
16 ,
[4, 5, 7]
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Table 2 Statistical value of multiple year smulation results of springmaize potential
productivity in various distr icts of the loess plateau region
(kg/tm?) (kg/hm?)
Simu Photothemal potential productivity, PPP Climate potential productivity, CPP W ater
Districts -lation content ratio,
years X S M ax M in X S M ax M in WCR
Baoji 13 13543 792 14620 12556 13543 792 14620 12556 1 000
Xi'an 13 13403 1060 15435 11860 10678 3788 14466 3209 Q 797
Tongchuan 12 12660 902 13756 10621 11720 2331 13756 5339 Q 926
L uochuan 6 13133 942 14294 12219 13126 948 14294 12219 Q 999
Yan'an 15 12988 679 13750 11626 10960 3780 13703 348 Q 844
Yulin 15 15915 1040 17774 13709 5752 5980 17264 0 Q 361
Xifeng 13 9817 911 11545 8074 8274 3208 11545 2267 Q 843
Pingliang 15 9888 736 11852 8653 7158 3185 10986 838 Q 724
T ianshui 15 11685 487 12317 11005 9882 2869 12274 2281 Q 846
L anzhou 15 10013 879 11346 8772 1927 3294 9570 0 Q 192
Jingyuan 11 9575 758 10810 8784 2908 3934 10810 0 Q 304
Y anchi 15 9310 1785 11698 3439 1902 2662 9409 0 Q 204
Y inchuan 10 15973 980 17328 14707 0 0 0 0 0
Zhongning 15 15815 1050 18108 13776 0 0 0 0 0
Ertuoke 15 8271 593 8943 6891 0 0 0 0 0
Huhehaote 15 10250 1020 11373 7794 4622 3407 10796 0 Q 451
Shuozhou 6 10723 392 11251 10139 5568 3825 10945 0 Q 519
Taiyuan 15 11705 499 12378 10385 4979 4850 10205 0 Q 425
Xixian 13 12526 874 14332 11198 6843 5521 14332 0 Q 536
Changzhi 6 12572 565 13227 11884 12453 486 13227 11884 Q 991
Y uncheng 6 14245 958 15589 13135 11272 3038 15589 7743 Q 791
L uoyang 15 15299 763 16596 14413 12577 3449 16400 4997 Q 822
2 , 22 17264 kg/hm?, 0 12556 kg/hm? :
8271 15973 )
kg/hm?, 392 1785 kg/hm?, ,
8943 18108 kg/hm?, 3439 14413 kg/ :
hm2 , 10000 kg/hm?,

: 15000 kg/hm?,
12000
13000 kg/hm?,
8000 11000 kg/hm?,

0 13543
kg/hm?, 0 5980 kg/hm?, 0
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Table 3 Statistical value of multiple year smulation results of summer maize potential
productivity in various distr icts of the loess plateau region
(kg/hm?) (kg/hm?)
Photothemal potential productivity, PPP Photothemal potential productivity, PPP
Districts Districts
X S M ax M in X S M ax M in
Xi'an 12436 1575 15605 10122 Taiyuan 6910 712 7643 5430
Baoji 10765 1191 12573 8487 Changzhi 7610 334 8081 7107
Tongchuan 6959 806 8050 5530 Xixian 5884 1310 7797 3590
Yan'an 6380 1357 7609 2785 Y uncheng 14318 1130 16100 13024
Tianshui 6642 895 7716 4935 L uoyang 15387 1037 17639 13439
5884 , 10000 kg/hm?,
15387 kg/hm?, 334 1575 kg/hm?, 5000 7000 kg/hm? :
7609 17639 kg/hm?, 2785 13439 kg/
hm? :
4
Table 4 Campar ison anong simulated yield and observed yield, calculated yield of
maize potential productivity in various distr icts of loess plateau region
(kg/hm?) (kg/hm?)
Districts Photothemal potential productivity, PPP Climate potential productivity, CPP
Smulated Observed Calculated Smulated Observed Calculated
Yulin 15915 12480 14003 5752 - 5310
Yan'an 12988 10350 12762 10960 6828 9847
Tongchuan 12660 - 10606 11720 7800 10342
Xi'an 13403 - 10597 10678 8340 7423
Xifeng 9817 - 13646 8274 6304 8285
L anzhou 10013 7765 5 9565 1927 - 4524
Changzhi 12572 - - 12453 7902 11616
Notes Observed values of PPP and CPP aremaize yields on irrigated field and dryland field regpectively.
3
[1, 11]

6 15 , :
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12436
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hm?® 7014 kg/hm?, 6959 kg/hm? 8184
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