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Table S1. Agronomy inputs, yields, and commodity ratios of potato production sys-
tem under farmers’ conventional and optimized measures in different agricultural

regions (data from our published papers [1,2]).

Chemical fertilizer

Irrigation L. . Commodi-
Region Measure (kg ha' ) water Pesticides Yield ty ratio
type (kgha') (Mghat)
N P20s K:0 (mm yr?) (%)

Northeast China Conventional 148+11 8819 17617 3+3 4+1 32.7+1.6 78.242.4
Optimized 130+7 7445 149+10 12+7 0 37.7+1.1 83.7+1.5

North China Conventional 219+£15 149+12  185%17 113+21 9+3 29.2+1.4 82.2+2.1
Optimized = 176+13 125+10 16516 82+14 0 30.9+1.4 86.1+1.8

Northwest China  Conventional 161+4 11245 105+8 81+16 742 28.6+0.8 75.2+1.7
Optimized 1585 10745 11148 78+12 0 34.6+1.0 82.0+1.2

Central-East Chi- Conventional 214+12 150+12  201+13 0 612 26.5+1.0 76.4+2.0
na Optimized  185+12 127+12  187+13 0 0 30.8+1.6 81.6+1.7
Southwest China  Conventional 180+9 12349 179+9 18+15 4+1 28.0+1.0 80.3+2.1
Optimized 1769 1269 180+9 13+16 4+1 31.2+1.3 82.6+2.0

Southeast China Conventional 217+10 149+10 237+19 4+4 5+1 27.9+1.4 86.7+2.0
Optimized 20710 137+10  231+14 3+3 0 29.5+1.4 89.5+1.6

Note: values are mean and stand error (SE) (calculated from the 5th to 95th percen-

tiles).



Table S2. Manure application amount, N, P and K amount of potato system in differ-
ent agricultural regions.

Manure Application
Site N (kg ha™) P20s5 (kg ha™) K20 (kg ha™) Reference
Type Amount (t ha?)

Northeast China
Huludao, Liaoning 0 0 0 0 [3]
Shenyang, Liaoning 0 0 0 0 [4]
Western of Liaoning FYM 53 121 39 121 [5]
Benxi, Liaoning 0 0 0 [6]
Suizhong ,Liaoning FYM 45 103 33 103 [7]
Harbin, Heilongjiang 0 0 0 [8]
Harbin, Heilongjiang 0 0 0 [9]
Shuihua, Heilongjiang 0 0 0 [10]
Jiamusi, Heilongjiang 0 0 0 [11]
Keshan, Heilongjiang 0 0 0 [12]
Harbin, Heilongjiang DE 23 99 50 73 [13]
Qigihaer, Heilongjiang 0 0 0 [14]
Harbin, Heilongjiang 0 0 0 [15]
Harbin, Heilongjiang 0 0 0 [16]
Xiangfang, Heilongjiang 0 0 0 [17]
A’cheng, Heilongjiang 0 0 0 [18]
Hegang, Heilongjiang OM 38 87 47 87 [19]
Boli, Heilongjiang OM 38 87 47 87 [20]
Harbin, Heilongjiang 0 0 0 [21]
Shuihua, Heilongjiang BOF 6 37 22 15 [22]

Mean * SE* 2349 10+4 20+9
”””””” NowhChina

Chengde, Hebei FYM 45 103 33 103 [23]
Chengde, Hebei FYM 15 34 11 34 [24]
Luancheng, Hebei FYM 12 27 9 27 7]
Zhangbei, Hebei 0 0 0 0 [25]
Longhua, Hebei FYM 45 103 33 103 [23]
Zhangbei, Hebei oM 38 84 38 84 [26]
Yangqing, Beijing FYM 12 27 9 27 [27]
Tongzhou, Beijing 0 0 0 0 [28]
Tai’an, Shandong 0 0 0 0 [29]
Shanxi province 0 0 0 0 [30]
Jiaozhou, Shandong 0 0 0 0 [31]
Zaozhuang, Shandong FYM 15 34 11 34 [32]

Zoucheng, Shandong 0 0 0 0 [33]



Zibo, Shandong OM 15 34 19 34 [34]

Zuoyun, Shanxi DE 23 115 150 207 [35]
Qinyuan, Shanxi FYM 38 87 28 87 [36]
Zuoyun, Shanxi FYM 38 87 28 87 [37]
Xixian, Shanxi OM 30 60 30 60 [38]
Zhengzhou, Henan DPOM 20 468 186 322 [39]
Shangqiu, Henan FYM 4 9 3 9 [40]
Nanyang, Henan OM 5 11 5 11 [41]
Zhengzhou, Henan OM 1 2 1 2 [42]
Zhengzhou, Henan 0 0 0 0 [43]
Tongxu/Zhengzhou, Henan OM 15 33 15 33 [44]
Henan, Shandong, etc. OM 15 33 15 33 [45]
Mean + SE 37+8 18+6 3611
""""" NohwestChina

Jining, Inner Mongolia SM 30 96 70 49 [46]
Siwangziqi, Inner Mongolia OM 5 11 6 11 [47]
Huhhot, Inner Mongolia 0 0 0 0 [48]
Wuchuan, Inner Mongolia 0 0 0 0 [49]
Wuchuan, Inner Mongolia 0 0 0 0 [50]
Wuchuan, Inner Mongolia 0 0 0 0 [51]
Huhbhot, Inner Mongolia oM 10 22 12 22 [52]
Ulanqgab, Inner Mongolia SM 20 121 84 44 [53]
Wuchuan, Inner Mongolia 143 [54]
Wuchuan, Inner Mongolia 127 [54]
Wuchuan, Inner Mongolia 141 [54]
Wuchuan, Inner Mongolia 0 0 0 0 [55]
Shangdu, Inner Mongolia 0 0 0 0 [56]
Ulanqgab, Inner Mongolia 95 29 51 [57]
Ulangab, Inner Mongolia 35 16 43 [58]
Mid-southern Areas of Ningxia FYM 5 11 4 11 [59]
Xiji, Ningxia 113 29 61 [60]
Guyuan, Ningxia 98 30 55 [60]

Southern mountain region,
111 29 59 [60]

Ningxia

Guyuan, Ningxia SM 18 114 82 58 [61]
Yanchi, Ningxia FYM 35 80 26 80 [62]
Guyuan, Ningxia FYM 23 53 17 53 [63]
Xiji, Ningxia SM 30 96 70 49 [64]
Longde, Ningxia 0 0 0 [65]

Tongxin, Ningxia 0 0 0 [66]



Haiyuan, Ningxia
Guyuan, Ningxia
Xiji, Ningxia
Weiyuan, Gansu
Lanzhou, Gansu
Weiyuan, Gansu
Dangcang, Gansu
Gangu, Gansu
Gaolan, Gansu
Zhangye, Gansu
Yuzhong, Gansu
Dingxi, Gansu
Dingxi, Gansu
Dingxi, Gansu
Dingxi, Gansu
Zhuanglang, Gansu
Shandan, Gansu
Dingxi, Gansu
Huining, Gansu
Dingxi, Gansu
Zhuanglang, Gansu
Baiyin, Gansu
Baiyin, Gansu
Dingxi, Gansu
Dingxi, Gansu
Zhangye, Gansu
Baiyin, Gansu
Dingxi, Gansu
Dingxi, Gansu
Zhuanglang, Gansu
Lintao, Gansu
Huachi, Gansu
Dingxi, Gansu
Dingxi, Gansu
Dingxi, Gansu
Baiyin, Gansu
Tongwei, Gansu
Wuwei, Gansu

Dingxi, Gansu
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Dingxi, Gansu 0 0 0 [106]

Dingxi, Gansu FYM 30 69 22 69 [107]
Lanzhou, Gansu FYM 30 69 22 69 [108]
Lanzhou, Gansu 90 0 0 [109]
Tongwei, Gansu 0 0 0 [110]

Dingxi, Gansu 0 0 0 [111]

Dingxi, Gansu 0 0 0 [112]

Ledu, Qinghai 0 0 0 [113]

Haidong, Qinghai 20 10 0 [114]
Datong, Qinghai OM 75 172 93 172 [115]
Xining, Qinghai 0 0 0 [116]
Datong, Qinghai 0 0 0 [117]

Haixi, Qinghai 0 0 0 [118]

Ledu, Qinghai 10 6 12 [119]

Ledu, Qinghai 0 0 0 [120]

Haixi, Qinghai 0 0 0 [121]
Huzhu, Qinghai 0 0 0 [122]

Haidong, Qinghai 0 0 0 [123]
Huangzhong, Qinghai 0 0 0 [124]
Zhenba, Shaanxi FYM 26 60 19 60 [125]
Shaanxi 82 53 57 [126]
Chenggu, Shaanxi PIM 60 126 30 266 [127]
Yangling, Shaanxi 0 0 0 [128]
Jingbian, Shaanxi FYM 45 103 33 103 [129]
Yuyang, Shaanxi FYM 45 103 33 103 [129]
Yunlin, Shaanxi 0 0 0 [109]
Yulin, Shaanxi 0 0 0 [130]
Mean + SE 39+5 14+2 28+4

Central-East China

Enshi, Hubei 0 0 0 [131]
Jingzhou, Hubei FYM 30 69 22 69 [132]
Huanggang, Hubei FYM 75 173 55 173 [133]
Chongyang, Hubei 0 0 0 [134]
Wuhan, Hubei oM 30 69 22 69 [135]
Zhijiang, Hubei DE 30 129 65 95 [136]
Western of Hubei oM 30 69 22 69 [137]
Enshi, Hubei 0 0 0 [138]
Xiangyang, Hubei 0 0 0 [139]

Jingzhou, Hubei 0 0 0 0 [140]



Huanggang, Hubei 0 0 0 [141]

Xingshan, Hubei FYM 30 69 22 69 [142]
Xiangyang, Hubei 0 0 0 [143]
Enshi, Hubei CM 34 109 77 25 [144]
Lichuan, Hubei FYM 23 53 29 53 [145]
Wufeng, Hubei 0 0 0 [146]
Xiangyang, Hubei 0 0 0 [147]
Yunmeng, Hubei POM 15 73 29 51 [148]
Dangyang, Hubei 0 0 0 0 [149]
Changsha, Hunan PIM 30 181 99 136 [150]
Changsha, Hunan CA 11 35 25 8 [151]
Changsha, Hunan 0 0 0 [152]
Changsha, Hunan 0 0 0 [153]
Changsha, Hunan 0 0 0 [154]
Zhuzhou, Hunan CM 23 74 52 17 [155]
Cili, Hunan FYM 23 53 29 53 [156]
Yiyang, Hunan 0 0 0 [157]
Red soil region, Jiangxi DPOM 5 117 46 81 [158]
Hukou, Jiangxi 0 0 0 [159]
Pengze, Jiangxi CA 0.8 5 3 1 [160]
Jiujiang, Jiangxi oM 38 87 46 87 [161]
Ji’an, Jiangxi OM 23 53 28 53 [162]
Jivjiang, Jiangxi 0 0 0 0 [163]
Nancang, Jiangxi 0 0 0 0 [164]
Jingning, Zhejiang OM 30 69 37 69 [165]
Songyang, Zhejiang 0 0 0 0 [166]
Cangnan, Zhejiang PIM 30 38 15 50 [167]
Shuiyun, Zhejiang FYM 10 23 7 23 [168]
Lishui, Zhejiang FYM 10 23 7 23 [169]
Central Zhejiang OM 15 34 19 34 [170]
Jinhua, Zhejiang POM 8 39 15 26 [171]
Jinhua, Zhejiang POM, PIM 8,23 79 32 47 [172]
Lanxi, Zhejiang OM 20 46 25 46 [102]
Ningbo, Zhejiang SM 35 45 2 10 [173]
Jinhua, Zhejiang OM 15 34 19 34 [174]
Jinhua, Zhejiang 0 0 0 0 [175]
Lanxi, Zhejiang 0 0 0 [176]
Taizhou, Zhejiang 0 0 0 0 [177]

Jianghuai Region, Anhui 0 0 0 0 [178]



Funan, Anhui COF 1 17 53 8.3 [179]

Jieshou, Anhui FYM, COF 12,4 110 260 78 [179]
Huaiyuan, Anhui FYM, COF 7,4 103 278 83 [179]
Shucheng, Anhui FYM, COF 14,04 85 141 124 [179]

Linquan, Anhui COF 0.5 12 26 4 [179]

Mengcheng, Anhui FYM, COF 4,0.3 46 68 48 [179]

Lixiahe, Jiangsu OM 53 121 66 121 [180]
Taicang, Jiangsu 0 0 0 [181]

Ganyu, Jiangsu FYM 99 227 73 227 [182]
Yancheng, Jiangsu POM 15 73 29 51 [183]

Siyang, Jiangsu OM 45 103 56 103 [184]
Xuzhou, Jiangsu FYM 38 87 28 87 [185]
Yancheng, Jiangsu PIM 15 26 11 14 [186]

Mean + SE 41+5 22+3 3445
””””” SouthwestChina
Weining, Guizhou OM 18 41 22 41 [187]

Bijie, Guizhou OM 23 100 31 113 [188]
Guiyang, Guizhou FYM 23 53 17 53 [189]
Weining, Guizhou OM 45 225 90 225 [190]

Zunyi, Guizhou CM 23 74 52 17 [191]
Yuqing, Guizhou CM 23 74 52 17 [192]

Xicang, Sichuan oM 11 23 12 23 [193]

Sandu, Guizhou OM 22 96 30 108 [194]
Yinjiang, Guizhou 0 0 0 [195]
Weining, Guizhou 0 0 0 [196]

Jiangkou, Guizhou HUE 75 47 8 14 [197]
Weining, Guizhou OM 18 41 22 41 [198]
Weining, Guizhou M 23 137 96 31 [199]
Liuzhitequ, Guizhou FYM 46 105 34 105 [200]
Zhongshanqu, Guihzou FYM 53 121 39 121 [200]
Shuicheng, Guizhou FYM 53 121 39 121 [200]
Panxian, Guizhou FYM 53 121 39 121 [200]
Qiandongnan, Guizhou 0 0 0 [201]
Weining, Guizhou oM 23 53 29 53 [202]
Fenggang, Guizhou CM 21 68 48 15 [203]
Fenggang, Guizhou CM 25 80 57 18 [203]
Fenggang, Guizhou 11 5 31 [203]
Zunyi, Guizhou 0 0 0 [204]

Weining, Guizhou 0 0 0 [205]



Jinping, Guizhou DM 23 115 150 207 [206]

Weining, Guizhou 0 0 0 0 [207]
Weining, Guizhou 0 0 0 0 [208]
Tongren, Guizhou M 23 74 52 17 [209]
Wuxi, Chongqing OM 30 69 37 69 [210]
Yongchuan, Chongging HM 23 51 12 13 [211]
Daozhen, Chongqing OM 7 16 8 16 [212]
Pengzhou, Sichuan 0 0 0 [213]
Ya’an, Sichuan OM 30 69 37 69 [214]
Liangshan, Sichuan 0 0 0 [215]
Wenjiang, Sicchuan 0 0 0 [216]
Tongjiang, Sichuan FYM 23 53 17 53 [217]
Jintang, Sichuan 0 0 0 0 [218]
Panxi region, Sichuan 0 0 0 0 [219]
Liangshan, Yunnan 0 0 0 [220]
Songming, Yunnan FYM 38 89 29 89 [221]
Luxi, Yunnan 0 0 0 [222]
Zhanyi, Yunnan 0 0 0 [223]
Yuxi, Yunnan FYM 26 60 19 60 [224]
Qiaojia, Yunnan FYM 23 53 17 53 [225]
Lijiang, Yunnan 0 0 0 [226]
Honghe, Yunnan 0 0 0 0 [227]
Songming, Yunnan 0 0 0 [228]
Dali, etc. Yunnan FYM 15 34 11 34 [229]
Lijiang, Yunnan FYM 26 59 19 59 [230]
Lvliang, Yunnan FYM 30 69 22 69 [231]
Yunnan province 33 13 24 [232]
Lvliang, Yunnan 0 0 0 0 [233]
Zhaotong, Yunnan FYM 23 52 16 52 [234]
Eryuan, Yunnan FYM 23 52 16 52 [235]
Gejiu, Yunnan 0 0 0 0 [236]
Gejiu, Yunnan FYM 15 35 11 35 [237]
Southwest China FYM 26 59 18 59 [209]
Mean * SE 4245 17+2 3445
””””” SoutheastChina
Nanning, Guangxi FYM 15 35 11 35 [238]
Guiping, Guangxi DPIM 8 44 19 23 [239]
Xingye, Guangxi FYM 23 53 17 53 [240]

Bobai, Guangxi FYM 23 53 17 53 [240]



Baise, Guangxi FYM 23 53 17 53 [240]

Wuming, Guangxi DPOM 4 94 37 64 [241]
Nanning, Guangxi 0 0 0 0 [242]
Pingle, Guangxi FYM 23 53 17 53 [243]
Wuming, Guangxi 0 0 0 0 [244]
Nanning, Guangxi 0 0 0 0 [245]
Beiliu, Guangxi oM 2 5 2 5 [246]
Karst region, Guangxi HUM 45 138 30 36 [247]
Pubei, Guangxi 0 0 0 0 [248]
Huizhou, Guangdong POM 2 10 4 7 [249]
Huidong, Guangdong DPOM 8 35 14 25 [250]
Guangzhou, Guangdong OM 15 34 11 34 [251]
Enping, Guangdong 0 59 73 71 [252]
Huidong, Guangdong 0 88 79 78 [124]
Shaoguan, Guangdong OM 4 10 4 10 [14]
Huidong, Guangdong DPOM 8 35 14 25 [253]
Huaiji, Guangdong 0 0 0 0 [254]
Huidong, Guangdong POM 9 40 16 28 [255]
Raoping, Guangdong oM 5 11 5 11 [256]
Guangdong province POM 9 140 132 73 [257]
Enping, Guangdong 0 0 0 0 [258]
Huidong, Guangdong POM 9 48 19 34 [259]
Changle, Fujian 0 0 0 0 [260]
Changle, Fujian POM 15 74 29 52 [261]
Fuding, Fujian HUM 15 46 10 12 [10]
Fuzhou, Fujian 0 0 0 0 [262]
Xiapu, Fujian 0 0 0 0 [263]
Fu’an, Fujian OM 2 5 2 5 [264]
Lianjiang, Fujian 0 0 0 [265]
Fuzhou, Fujian 0 0 0 0 [266]
Changle, Fujian 0 0 0 0 [266]
Mean + SE 29+5 1243 22+4

* Values are mean and stand error (SE) (calculated from the the 5th to 95th percen-
tiles).

*The abbreviations of FYM, DE, OM, SM, CM, DCM, PIM, DPIM, CA, HUM, HUE,
POM, DPOM, BOF, COF represent for farmyard manure, destigate manure, oridinary
manure (the category of the manure not reported directly in the literature), sheep
manure, cattle manure, dry cattle manure, pig manure, dry pig manure, cake, human
manure, human excrement, poultry manure, dry poultry manure, bio-organic fertili-
zer, and commercial organic fertilizer, respectively. The application amount of N, P,
and K is calculated with the manure application amount multiplied by its N, P, and K
contents shown in Table S4.



Table S3. Seed weight, amount and plant density of potato in
different agricultural regions.

Seed . Seed
] Density
. weight amount
Site Reference
(g seed?) (Plant
(kg ha™)
ha)
Northeast China
Benxi, Liaoning 66667 2240 [6]
Western Liaoning 23 71250 1603 [5]
Daxinganling, Heilongjiang 25 57142 1429 [267]
Keshan, Heilongjiang 71428 2400 [12]
Harbin, Heilongjiang 47250 1588 [268]
Keshan, Heilongjiang 67500 2268 [14]
Neijiang, Heilongjiang 70000 2352 [269]
Hegang, Heilongjiang 41667 1400 [19]
Heihe, Heilongjiang 40 90900 3636 [270]
Heihe, Heilongjiang 40 121200 4848 [270]
Heihe, Heilongjiang 40 72700 2908 [270]
Qigihaer, Heiloangjiang 69000 2318 [184]
Jimusi, Heilongjiang 40000 1344 [11]
Harbin, Heilongjiang 50 41667 2083 [16]
Xiangfang, Heilongjiang 38 57143 2143 [16]
Baoqing, Heilongjiang 25 75000 1875 [96]
Suihua, Heilongjiang 38 80000 3200 [271]
Suihua, Heilongjiang 38 90000 3600 [271]
Keshan, Heilongjiang 50 45861 2293 [272]
MeanxSE' 7A26 Blastos
North China
Yangqing, Beijing 64003 2480 [27]
Guyuan, Hebei 50 69450 3473 [273]
Chengde, Hebei 71250 2761 [24]
Zhangbei, Hebei 40000 [26]
Zhangbei, Hebei 30785 [25]
Qinzhou, Shanxi 56250 2180 [274]
Linxian, Shanxi 25 60606 1500 [275]
Zuoyun, Shanxi 25 54000 1350 [37]
Xixian, Shanxi 38 56213 2136 [38]
Tengzhou, Shandong 1500 [276]
Tengzhou, Shandong 89697 3476 [277]
Tai’an, Shandong 66000 2558 [29]
Zoucheng, Shandong 75000 2906 [33]
Jiaozhou, Shandong 61800 2395 [31]
Zibo, Shandong 72000 2790 [34]
Zhengzhou, Henan 83333 2625 [39]



Seed . Seed
) Density
weight amount
Site Reference
(g seed?) (Plant
(kg ha™)
ha?)
Zhengzhou, Henan 75000 2363 [278]
Luohe, Henan 25 71428 1786 [279]
Zhengzhou, Henan 75757 2386 [43]
Shanggiu, Henan 101055 3183 [280]
Zhengzhou, Henan 66890 2107 [44]
Luoyang, Henan 66890 2107 [44]
Shanggiu, Henan 66890 2107 [44]
Kaifeng, Henan 66890 2107 [44]
Nanyang, Henan 66890 2107 [44]
Shanggiu, Henan 28 56750 1589 [40]
Zhengzhou, Henan 61538 1938 [42]
Zhengzhou, Henan 61538 1938 [281]
Shandong, Henan, etc. 25 [45]
MeanxSE _%l8x2 2308105

Northwest China

Jining, Inner Mongolia 41667 1615 [46]
Huhbhot, Inner Mongolia 67340 2609 [48]
Baerzuoyan, Inner Mongolia 55500 2151 [282]
Wuchuan, InnerMongolia 52500 2034 [49]
Wuchuan, InnerMongolia 55556 2153 [50]
Wuchuan, InnerMongolia 52500 2034 [51]
Huhbhot, Inner Mongolia 66667 2583 [52]
Ulangab, Inner Mongpolia 55000 2131 [53]
Wuchuan, Inner Mongolia 80000 3200 [283]
Baotou, Inner Mongolia 60606 2348 [55]
Hulunbuir, Inner Mongpolia 55 3200 [284]
Wuchuan, InnerMongolia 56500 [26]
Haiyuan, Ningxia 30300 1163 [285]
Tongxin, Ningxia 37 49260 1800 [66]
Haiyuan, Ningxia 36 49995 1800 [67]
Guyuan, Ningxia 60000 2303 [68]
Yinchuan, Ningxia 34 40018 1380 [69]
Haiyuan, Ningxia 36 50000 1800 [286]
Haiyuan, Ningxia 50025 [287]
Weiyuan, Gansu 80000 3070 [70]
Lanzhou, Gansu 50 83333 4167 [71]
Weiyuan, Gansu 50505 1938 [72]
Dangcang, Gansu 38 66250 2518 [73]
Gangu, Gansu 25 60000 1500 [74]
Gaolan, Gansu 50 62553 3128 [75]



Seed . Seed
Density

weight amount
Site Reference
(g seed?) (Plant
(kg ha™)
ha)
Huining, Gansu 58350 2239 [288]
Zhangye, Gansu 111000 4260 [76]
Yuzhong, Gansu 49500 1900 [77]
Dingxi, Gansu 57750 2216 [78]
Zhongmu, Gansu 104160 3998 [289]
Dingxi, Gansu 2250 [134]
Dingxi, Gansu 60000 2303 [290]
Minle, Gansu 100005 3838 [291]
Dingxi, Gansu 45465 1745 [81]
Zhuanglang, Gansu 48000 1842 [82]
Dingxi, Gansu 45460 1745 [84]
Dingxi, Gansu 45000 1727 [292]
Shandan, Gansu 100050 3840 [83]
Yuzhong, Gansu 60000 2303 [293]
Huining, Gansu 51948 1994 [85]
Zhangye, Gansu 25 47058 1176 [294]
Dingxi, Gansu 61875 2375 [86]
Zhuanglang, Gansu 60636 2327 [87]
Dingxi, Gansu 58000 2226 [295]
Baiyin, Gansu 82500 3166 [89]
Dingxi, Gansu 55050 2113 [94]
Gangu, Gansu 40 50000 2000 [296]
Zhangye, Gansu 40 83333 3333 [297]
Zhangye, Gansu 72727 2791 [92]
Shandan, Gansu 97500 3742 [298]
Wuwei, Gansu 30 41667 1250 [299]
Huachi, Gansu 50025 1920 [98]
Dingxi, Gansu 52342 2009 [101]
Baiyin, Gansu 70 42000 2940 [102]
Dingxi, Gansu 52910 2031 [100]
Dingxi, Gansu 8 52050 1998 [106]
Dingxi, Gansu 55500 2130 [300]
Lanzhou, Gansu 40 82500 3300 [108]
Dingxi, Gansu 67500 2591 [107]
Shandan, Gansu 97500 [301]
Dingxi, Gansu 57000 [111]
Dingxi, Gansu 52500 [112]
Tongwei, Gansu 55500 [110]
Dingxi, Gansu 57000 [302]

Dingxi, Gansu 60000 [303]



Seed . Seed
Density

weight amount
Site Reference
(g seed?) (Plant
(kg ha™)
ha)
Dingxi, Gansu 60000 [304]
Tongwei, Gansu 49500 [305]
Ledou, Qinghai 54167 2079 [113]
Dtong, Qinghai 50 88888 4444 [115]
Xinin, Qinghai 41250 1583 [116]
Datong, Qinghai 48000 1842 [117]
Haixi, Qinghai 73500 2821 [118]
Ledu, Qinghai 2250 [120]
Huzhu, Qinghai 39000 1497 [122]
Haidong, Qinghai 40500 1554 [123]
Huangzhong, Qinghai 49500 1900 [124]
Lintao, Shaanxi 37500 1439 [306]
Yangling, Shaanxi 70000 2687 [128]
Zhenba, Shaanxi 30 [125]
Yulin, Shaanxi 57000 2188 [109]
Yulin, Shaanxi 48000 [130]
Yulin, Shaanxi 45000 [307]
Baicheng, Xinjiang 2250 [308]
MeansSE 523 sl

Central-East China

Enshi, Hubei 60150 [131]
Jingzhou, Hubei 75757 2386 [132]
Liuyang, Hunan 74627 2351 [309]
Huanggang, Hubei 38 67500 2565 [133]
Congyang, Hubei 58500 1843 [134]
Enshi, Hubei 45 67500 3038 [137]
Wuhan, Hubei 88005 2772 [135]
Zhijiang, Hubei 25 120000 3000 [136]
Enshi, Hubei 45 67500 3038 [144]
Xiangyang, Hubei 85000 2678 [139]
Enshi, Hubei 60606 1909 [138]
Huanggang, Hubei 60060 1892 [141]
Xingshan, Hubei 120000 3780 [142]
Xiangyang, Hubei 85000 2678 [143]
Wuhan, Hubei 30 [310]
Lichuan, Hubei 57000 1796 [311]
Enshi, Hubei 3000 [144]
Yunmeng, Hubei 75705 [312]
Xingyang, Hubei 66000 [147]

Liuyang, Hunan 79500 2504 [313]



Seed . Seed
) Density
weight amount
Site Reference
(g seed?) (Plant
(kg ha™)
ha)
Changsha, Hunan 51300 1616 [150]
Changsha, Hunan 32 68870 2250 [151]
Changsha, Hunan 75000 2363 [314]
Changcha, Hunan 82500 2599 [152]
Changcha, Hunan 25 [315]
Changsha, Hunan 27 82500 2250 [153]
Changsha, Hunan 55500 1748 [154]
Zhuzhou, Hunan 82500 2599 [155]
Cili, Hunan 40 66000 2700 [156]
Changde, Hunan 44 67500 3000 [316]
Red soil region, Jiangxi 30 70000 1688 [158]
Nancang, Jiangxi 78120 2998 [317]
Ganyu, Jiangxi 1031 [182]
Yichun, Jiangxi 35 82500 2750 [318]
Hukou, Jiangxi 60000 1913 [306]
Ji'an, Jiangxi 100000 3188 [162]
Suiyun, Zhejiang 52500 1673 [319]
Jingning, Zhejiang 30 82500 2700 [165]
Cangnan, Zhejiang 36000 1148 [167]
Ninghai, Zhejiang 52500 1673 [320]
Ninghai, Zhejiang 35 67500 2380 [321]
Wenzhou, Zhejiang 94500 3012 [322]
Central Zhejiang 25 60000 1500 [170]
Jinhua, Zhejiang 66667 2125 [174]
Jinhua, Zhejiang 66666 2125 [172]
Lanxi, Zhejiang 48024 1531 [102]
Hangzhou, Zhejiang 67500 2152 [323]
Ningbo, Zhejiang 67500 2152 [323]
Jinhua, Zhejiang 67500 2152 [323]
Wenzhou, Zhejiang 67500 2152 [323]
Sanmen, Zhejiang 67500 2152 [323]
Jinhua, Zhejiang 43 60000 1913 [171]
Lanxi, Zhejiang 102564 3269 [176]
Lixiahe, Jiangsu 30 75000 2391 [180]
Taicang, Jiangsu 40 100050 3189 [181]
Dongtai, Jiangsu 105000 3347 [324]
Yancheng, Jiangsu 66667 2125 [186]
Yancheng, Jiangsu 55556 1771 [183]
Siyang, Jiangsu 30 2250 [184]
Xuzhou, Jiangsu 25 60000 1913 [185]



Seed . Seed
Density

weight amount
Site Reference
(g seed?) (Plant
(kg ha?)

ha)
Central and South Mountain

45000 1434 [322]
area

_MeansSE = ____: 334415 2338 __

Southwest China
Guiyang, Guizhou 75000 2067 [220]
Guiyang, Guizhou 119700 1705 [189]
Yuging, Guizhou 86667 2728 [192]
Liuyanshui, Guizhou 59550 2160 [325]
Yuling, Guizhou 30 112500 1279 [240]
Wuzhou, Guizhou 30 112500 1624 [240]
Baise, Guizhou 30 112500 2728 [240]
Zunyi, Guizhou 75000 2030 [191]
Qinglong, Guizhou 60606 2455 [326]
Weining, Guizhou 50000 3375 [327]
Weining, Guizhou 59524 1849 [328]
Bijie, Guizhou 63338 2558 [322]
Jiangkou, Guihzou 72000 1876 [197]
Weining, Guizhou 80000 2250 [199]
Weining, Guizhou 60000 2303 [198]
Liuzhitequ, Guizhou 50000 2273 [200]
Zhongshanqu, Guihzou 60000 1750 [200]
Qiandongnan, Guizhou 66667 2006 [201]
Zunyi, Guizhou 60000 2274 [204]
Sandu, Guizhou 67500 1819 [329]
Qiannanzhou, Guizhou 58815 2363 [330]
Jinping, Guizhou 86205 2177 [206]
Weining, Guizhou 60000 2160 [207]
Wuxi, Chongging 37500 2728 [210]
Beibei, Chongqing 33 60000 2940 [331]
Shizhu, Chongqing 60000 2593 [332]
Yongchuan, Chongqing 72000 2046 [211]
Daozhen, Chongqing 80000 1800 [212]
Ya’an, Sichuan 102564 2558 [333]
Pengzhou, Sichuan 79995 3375 [213]
Ya’an, Sichuan 80000 2046 [214]
Mianning, Sichuan 54210 [334]
Laingshan, Sichuan 55020 3546 [215]
Xuanhan, Sichuan 33 2046 [214]
Chengdu, Sichuan 35 100000 1388 [216]

Liangshan, Sichuan 52500 2353 [335]



Seed . Seed
Density

weight amount
Site Reference
(g seed?) (Plant
(kg ha™)
ha?)

Panxi region, Sichuan 40 60000 2400 [219]
Liangshan, Yunnan 62505 1786 [220]
Songming, Yunnan 50 56250 2302 [221]
Luxi, Yunnan 30 59520 3375 [222]
Songming, Yunnan 47610 1705 [336]
Xuanwei, Yunnan 65 51305 2067 [337]
Yuxi, Yunan 25 104000 3500 [224]
Qujing, Yunnan 60606 1980 [338]
Dali, Yunnan 53333 2455 [339]
Lijiang, Yunnan 45 52500 1790 [226]
Dangbi, Yunnan 66675 1790 [340]
Kunming, Yunnan 25 55500 2046 [341]
Lijiang, Yunnan 52500 3351 [230]
Songming, Yunan 60000 2733 [228]
Baoshan, Yunnan 69000 2046 [342]
Dali, Yunnan 63829 1580 [229]
North Yunnan 1786 [232]
Central Yunnan 1705 [232]
South Yunnan 2728 [232]
Lvliang, Yunnan 46335 2558 [233]
Zhenxiong, Yunnan 60000 [343]
Gejiu, Yunnan 60000 [237]
Mean+SE | 34.6+22  2259¢74
Southeast China
Nanning, Guangxi 55500 1506 [238]
Nanning, Guangxi 66000 1791 [238]
Guiping, Guangxi 60606 1645 [239]
Nanning, Guangxi 125000 3393 [344]
Wuming, Guangxi 66667 1810 [241]
Nanning, Guangxi 25 66667 1810 [242]
Pingle, Guangxi 83333 2262 [243]
Wuming, Guangxi 75000 2036 [244]
Beiliu, Guangxi 80000 2171 [246]
Nanning, Guangxi 100000 2714 [245]
Nanning, Guangxi 43 71250 3034 [247]
Wuming, Guangxi 66667 1810 [345]
Pubei, Guangxi 25 65641 1782 [248]
Huizhou, Guangdong 61538 1670 [249]
Guangdong 1455 [346]

]

Huidong, Guangdong 25 75000 1875 [250



Seed . Seed
Density

weight amount
Site Reference
(g seed?) (Plant
(kg ha™)
ha)
Guangzhou, Guangdong 74882 2033 [251]
Shaoguang, Guangdong 45000 1221 [14]
Huidong, Guangdong 100000 2714 [253]
Huaiji, Guangdong 48015 1303 [347]
Raoping, Gaungdong 25 78750 1969 [256]
Huidong, Guangdong 76923 [259]
Changle, Fujian 57200 1553 [260]
Changle, Fujian 61930 1681 [261]
Dehua, Fujian 52500 1425 [348]
Fuding, Fujian 78420 2129 [10]
Fuzhou, Fujian 67500 1832 [349]
Longhai, Fujian 40 67500 2500 [350]
Longhai, Fujian 90960 2469 [351]
Xiapu, Fujian 60000 1629 [263]
Fuzhou, Lianjiang, Anxi, Fujian 35 82500 2888 [263]
Fu’an, Fujian 67500 1832 [264]
Longhai, Fujian 25 67500 2550 [352]
Changle, Fujian 82815 2248 [353]
Fuzhou, Fujian 60000 1629 [354]
Longyan, Fujian 60060 1630 [355]
Haikou, Hainan 25 76923 2088 [356]
Mean * SE 29.8+2.5 1973+70

* Values are mean and stand error (SE) (calculated from the the
5th to 95th percentiles).



Table S4. Contents of N, P and K in different forms of manures.

Water content N content P content K content
Category Reference
(%) (%) (%) (%)

Digestate 0.50 0.65 0.90 [65]
Human manure 80.6 1.16 0.26 0.30 [357]

Human excreta 90.3 0.64 0.11 0.19 [357]
Pig manure 68.7 0.55 0.24 0.29 [357]
Cattle manure 47.3 0.61 0.43 0.14 [200]
Dry cattle manure 1.67 0.43 0.95 [357]
Sheep manure 50.7 0.65 0.47 0.33 [61,357]
Poultry manure 52.3 1.03 0.41 0.72 [357]
Dry poultry manure 2.34 0.93 1.61 [357]
Farmyard manure 54.2 0.50 0.16 0.50 [188,357]
Cake

Rapeseed cake 6.26 0.35 1.30 [173]
Ordinary manure 54.2 0.50 0.27 0.50 [95,188]
Bio-organic fertilizer 40.3 1.55 0.93 0.60 [22]




Table S5. Contents of N, P, and K in potato seed.

Item Content (%) Reference
N 0.30 [358]
P20s 0.14 [34]
K 0.50 [173]

Table S6. Contents of N, P and K in irrigation water [359].

Item Content (mg/L)
N 2.22+1.21

P20s 0.23+0.41

K0 1.19+0.87

Table S7. N and P deposition amounts in different regions.

Nitrogen deposition P deposition
Region (kg N ha-t-a)* (kg P20s5 ha-a1)*
[359-364] [116,359]

Northeast China 27.6 1.0
North China 56.2 0.9
Northwest China 18.8 2.2
Central-East China 13.1 1.2
Southwest China 37.8 1.4
Southeast China 41.7 0.7

* Potato growth period is about 4.5 months per year [365,366].

Table S8. K deposition in different regions (Mean+SD)

[367,368].
Region K deposition (kg K20 ha-a-)*
Northeast China 7.1+2.8
North China 17.6£5.2

Northwest China 8.3+8.8"



Central-East China 7.4+3.3

Southwest China 7.0+0.2

Southeast China 6.6+0.7

* Potato growth period is about 4.5 months per year.
tMean value in China because of no direct reported data for this
region.

Table S9. Crop nutrient uptake (kg) for producing 1 Mg (1
Mg=10¢ g) fresh potato in China.

N P20:s K20 Reference
2.5 1.0 53 [182]
5.0 2.0 10.6 [188]
5.5 2.0 12.5 [263]
5.3 - - [17]
5.5 1.0 10.2 [369]
52 2.3 8.2 [370]
2.9 0.4 3.8 [216]
5.7 1.4 8.1 [216]
5.0 2.0 9.1 [371]
5.0 2.0 9.0 [372]
6.7 2.0 6.0 [204]
5.5 2.0 11.0 [225]

5.1+0.3* 1.7+0.1 8.6+0.7

* Values are mean and stand error (SE) (calculated from the 5th
to 95th percentiles).

Table S10. N2O emission factors of chemical fertilizers and ma-
nures from upland in China.

Emission source N20 emission factor (%) Reference
Chemical N fertilizers 1.1 [373]
Manures 0.6 [374]
Table S11. NH;s volatilization factors of chemical fertilizer and
manure from upland in six potato production regions of China.
Region Chemical N fertilizers (%) Manures (%)
Northeast China 4.8+2.4 [375]
North China 8.0+2.0 [375]
10 [376]
Northwest China 4.7+1.7 [375]

Central-East China

9.3+3.9 [375]




Southwest China

Southeast China

3.3+1.0 [375]

6.6+1.2 [377]

Table S12. N and P emission factors via runoff, erosion, leach-
ing and denitrification in six potato production regions of Chi-
na, calculated from 31 provincial data in Ma et al. (2012) [358].

N emission factors from crop production %

P emission factors from crop produc-

Region tion %
Runoff*!  Erosion? Leaching® Denitrification* Runoff? Erosion? Leaching?
Northeast China 8.2+1.9 0.3+0.2 12.5 72.5 0.7+0.2 3.2+1.6 0.4+0.1
North China 4.0+1.5 0.2+0.1 19.8+2.5 65.3+2.6 0.3+0.1 1.3+0.3 0.2+0.1
Northwest China 1.1+0.9 0.2+0.1 11.7+6.5 73.3+6.5 0.1+0.04 1.8+1.1 0.1+0.02
Central-East China 12.2+3.7 0.6+0.2 15.2+3.4 69.8+3.3 1.1+0.3 5.4+1.5 0.5+0.1
Southwest China 22.7+8.7 1.2+0.5 12.5 72.5 2.3+0.9 11.3+4.4 0.9+0.4
South China 11.4+3.6 0.6+0.1 12.5 72.5 1.1+0.3 5.4+1.2 0.5+0.1

*Values are mean and SD, no SD represents the emission para-
meter is a constant among different provinces of the correspon-
ding region.

1 Runoff is calculated by the total input (excluding seeds N,P)
multiplying by runoff factor.

2 Erosion refers to loss of topsoil N, P. Here we use surplus N, P
represent topsoil N, P, which calculate by the total input N, P
minus crop uptake N, P.

3 N Leaching is calculated from the N surplus corrected for sur-
face runoff and soil accumulation®. P Leaching is calculated
from the P surplus.

* Soil accumulation of N, P, and K is the net storage of N, P, and
K in the topsoil. There is little information about N, P, and K se-
questration in soils. Refer to Ma et al [358], we assume that Nsoil
accumulation 18 15% of N surplus corrected for surface runoff, Psoil ac-
cumulation = Psurpius — (P runoff + Perosion + PLeaching), Ksoil accumulation = Ksurplus
— KLeaching.

4N denitrification is the N loss via denitrification, calculated as
N surplus minus runoff, leaching, and soil accumulation N.
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