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Crop types

Provinces Summer

maize
Gansu 0.15% 006 0.48%%
Shaanxi 0787 008 047+
Shanxi 09+ 034+ 0.19*
Hebei 067+ 032+ 0.36%
Liaoning 012+ 008 0.19*

Significance levels of *P<0.05 and **P<0.01, respectively.
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Cropping

system

Single cropping

Double cropping

Extreme

AATO (°C minimum
day) temperature
(°C)
<4,000-4,200 <-20°
>4,000-4,200 >-20°

Period of
20°C
termination

Early August-early
September

Early September-late
September
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Crop types

Spring maize
Summer maize

Winter wheat

Varieties

Liaochun18 (SPV1), idig16 (SPV2), Pingquan13
(SPV3), Xianyu335 (SPV4), and Tunyu6S (SPV5)
Zhonghel07 (SUV1), Yudan9953 (SUV2),
Zhengdan958 (SUV3) and Qinlong18 (SUV4)
Hengguan35 (WV1), Xiaoyan22 (WV2), Wanmai52
(WV3), Lantian28 (WV4) and Zhongmail75 (WV5)

Sowing dates

April 10th (SPS1), 15th (SPS2), 20th
(SPS3), 25th (SPS4) and 30th (SPS5)
June 5th (SUSI), 10th (SUS2), 15th
(SUS3), 20th (SUS4) and 25th (SUS5)
October 5th (WS1), 10th (WS2), 15th
(WS3), 20th (WS4) and 25th (WS5)

Irrigation strategies

SPI1: sowing (50mm)

SPI2: sowing (50mm) and filling (50mm)
SUIL: sowing (50 mm)

SUI2: sowing (50mm) and flling (50 mm)

WIL: wintering (75 mm)

'WI2: wintering (75 mm) and flowering (75 mm)
WI3: wintering (75 mm) and green-up (75 mm)
WI4: wintering (75 mm), green-up (75 mm) and

flowering (75 mm)
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Provinces Partial correlation coefficient

Temperature Precipitation Solar radiation
Summer Winter Yield gap Spring Summer Winter Yield gap Spring Summer Winter Yield gap
maize wheat maize maize wheat maize maize wheat
Gansu ~021% ~001 0357 031 0.42% ~0.49%% 0.04 ~0.03 022 055 0547+ 056
Shaanxi ~025% ~001 021 029 005 -0.18 0.08 ~0.12 031 049+ -005 0.21%
Shanxi ~022¢ ~005 005 012 022 010 037+ ~0.15 0.27% 021 ~0.35+% ~034%%
Hebei -003 0.27* 0.03 017 059 017 0.28* -017 ~004 ~027* —061* ~0.46+*
Liaoning ~043+* -013 012 035%% 0.20 —046%* 0.08 —0.24% ~017 009 0.10 025

Significance levels of *P<0.05 and **P<0.01, respectively.
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Crop types

Provinces Summer

maize
Gansu 021+ 018 056%
Shaanxi 0347 075 035
Shanxi 000 0487 0.08
Hebei 004 046+ 0.22%%
Liaoning 002 002 0527

Significance levels of *P<0.05 and **P<0.01, respectively.
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Data type

Meteorological data | https//data.cma.cn/

Meteorological data https://www.ecmwf.int./en/forecasts/dataset/ecmwf-
reanalysis-vs

Meteorological data | httpsi//www.noaa.gov/

Soil data

hitps:/www.fao.org/statistics/data-dissemination/
agrifood-systems/en
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Emission source Emission factor ~ References

Fertilizers 0.89569(C)/kg  Oak Ridge National Laboratory (ORNL)

Pesticides 49341 kg(C)/kg Oak Ridge National Laboratory (ORNL)

Agricultural films 5.18kg(Cllkg Institute of Agricultural Resources and Ecological Environment, Nanjing Agricultural University (IREEA)
Agricultural diesel 0.5927kg(C/kg

Effective irrigation area 20.48kg(C)/hm?
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Suitability evaluation of Total land area Current cultivated land
agricultural production

Grading area Area (hm?) Proportion (%) Area (hm?) Proportion (%)
Unsuitable area 21468015 15.07 12349413 1126
Less suitable area 34748361 2140 266057.10 227
Generally suitable area 385129.89 27.04 308653.29 216
Relatively suitable area 320509.80 2250 28364634 2587
Suitable area 156787.95 1099 11451195 1044

Total 142459140 100 109636281 100
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0.0017
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*, **, ***Indicate significant at the 10, 5, and 1% levels, respectively; the numbers in parentheses are standard errors. The value below the multicollinearity test is the Variance Inflation Factor
(VIF), and the square brackets are the tolerance (T). According to the judgment rule of multicollinearity tst,the benchmark model does not have the problem of distortion oftest results

caused by multicollinearity.
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Moderating variables
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Market accessibility

Other control variables
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Durable goods quantity

Toilet type

Farmland scale

Household deposit and

loan

Favor spending

Variable definitions

Calculated from the Shannon diversity index (see Equat;

“The sum of the squares of the proportion of the sown area of each crop to the

total sown area (see Equation §)

“The sum of farmers’ operating, wage, property and transfer income (yuan,

logarithm)

‘The education level of household head: no schooling =

; primary school = 2;

junior high school = 3; high school = 4; college degree =

‘The distance from home to the nearest market: More than 20 ki = 1; 10—

20km 25k

5-10km 4; within 2 km

“Total resident population of farm households (person)
Number of ownership of 10 durable consumer goods such as indoor cars,
‘motorcycles/mopeds, washing machines, refrigerators, color TVs (connected to
cable TV), air conditioners, water heaters, mobile phones (connected to the

Internet), computers, and cameras

Farmer’s toilet type: no toilet = I ordinary dry toilet = 2; sanitary dry toilet

flushing non-sanitary toilet =

; lushing sanitary toilet = 5

“Total area of farmland, forest land, garden land, breeding water surface and

other agricultural land operated by farmers (hectares)

Does the household have savings deposits or loans: no = 0, yes = 1

Expenditure on gifts such as weddings, funerals, etc. (yuan, logarithm)

Meai

1794
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Food Group by village terrain features Group by production type

categories i
(brogd Hills Mountains Var Pure I-PT" 11-PT®
categories)
Grain 14251 13292 146770 10828 55045 42509 45190 14418 095
oils 5038 5255 50.65 4462 3080 4475 5055 5249 340
Vegetables and

378.96 38378 383.89 35714 150 36110 39751 37597 240
vegetable products
Meat 6698 59.04 67.11 85.43 14.66%+% 7256 67.03 6475 144
Poultry 1534 1562 1657 191 6,007+ 17.19 1655 1395 163
Aquatic products 4004 5188 3728 18.27 696475+ 5370 39.09 912 140
Eggsand e

e 182 002

products 2493 2360 2630 2499 2165 298 2502
Milk and dairy

1040 939 1240 825 3500 835 9.03 1195 3210
products
Dried fresh melons 7443 6655 8535 6836 630+ 7475 69.89 7650 093
Confectionery 131 974 1369 9.63 1083+ 977 1055 1233 325%%
Total number of food
categories consumed 2129 2185 2151 19.46 1546+ 2085 2079 273 425%%

by houscholds

“The value in the ANOVA i the F-statistic value of the multi-group difference test, , *#, *** indicate significant at the 10,5, and 1% level, respectively; “Pure refer to Pure Agicultural
Households; “I-PT refer to I part-time households; “II-PT refer to II part-time households.
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mber of growers  Proportion of the  Planting area per Proportion of Total sown

(households) total sample (%) household (ha) sown area (%) area (ha)
Wheat 329 37.99 058 2967 19038
Rice 655 7564 081 5373 529,68
Corn 384 4434 040 27.86 15437
Sorghum 1 012 001 168 001
Other grains 17 196 035 1296 602
Sweet potato 2 2437 0.04 743 830
Potato 8 1028 0.04 1205 398
Other tubers 3 035 038 207 114
Soybean 325 3753 013 1205 4290
Other legumes 4 508 015 644 654
Cotion 28 2517 016 1462 3473
Vegetable 72 8349 0.04 619 2988
Melons 73 843 024 4462 1756
Sugar 7 081 007 445 048
Peanut 253 2922 017 1401 4352
Sesame 164 1894 010 699 1563
Rape 476 5497 020 1711 9361
Sunflower 2 023 005 570 010
Other oil 5 058 003 379 013

In order to more intuitively reflectthe crop planting situation of farmersat the micro level, the denominator of the indicator “planting area per household” s the farmers who plant certain
types of crops, and the farmers who do not plant such crops are not included in the calculation, that is, the denominator is “Growing households” in the table rather than a sample of all 866
households.
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(0.0246)
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Other variables Controlled

1.7870%**
Constant

00437)
R 0.0419

%, ***Indicate significant at the 5 and 1% levels, respectively; the numbers in parentheses are standard errors.

(2)
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(0.0196)
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Testing method Variable (1) (2) (€)]

Y = Income Y = Income Y = Dietary diversity
0401455 03005+ ~0.1173%5%
Crop specialization
(0.0991) (0.0793) (0.0394)
0.1061%5*
Income
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Causal steps approach Control variables Do not control controlled controlled
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Percentile 90% CI Bis-corrected 90% CI
Effect Point estimate
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Bootstrap method | the proportion of
indirect effects to direct ~0.1069 ~0.1980 ~0.0309 01990 -00436

effects

¥, **, ***Indicate significant at the 10, 5, and 1% levels, respectively; the numbers in parentheses are standard errors.
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#, %%, ***Indicate significant at the 10, 5, and 1% levels, respectively; the numbers in parentheses are the standard errors, and the numbers in square brackets are the empirical p-values of the

coefficient difference test.
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(3)
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0.0000
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Test result
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030
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Group by village terrain features

(4)
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01025
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(6)
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036387+
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Test result
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***Indicate significant at the 1% levels; the number in parentheses are standard errors.
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Probit Marginal effect
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Crop specialization
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¥, **, ***Indicate significant at the 10, 5, and 1% levels, respectively; the numbers in parentheses are standard errors.
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