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Note: The code from 1 to 13 denotes Xundian, Yulong, Xuanwei, Eryuan, Jinggu, Zhaoyangqu, Mile, Nanhua, Zhenxiong,

Fig. 1 Counties (a) where farmer households were surveyed and their distribution frequencies (b) in Yunnan Province
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Table 1 Amounts and proportions of chemical fertilizer, organic manure and total nutrient applied in potato production

N P, 0, K,0 N+P,05 +K,0
fiE -1 Lt ) -y Lt i) - L ) Ty Lt )
Fertilizer Mean Proportion Mean Proportion Mean Proportion Mean Proportion
(kg hm~?) (%) (kg hm~?) (%) (kg hm~?) (%) (kg hm~?) (%)
i
209.2 73.3 114.1 76.5 33.2 29.7 356.5 65.2
Chemical fertilizer
EER 1N
76.2 26.7 35.0 23.5 78.7 70.3 189.9 34.8
Organic manure
285.4 — 149. 1 — 111.9 — 546. 4 —
Amount (kg hm~?)
63.2 — 85.0 — 94.0 — 63.9 —
CV (%)

2.2 DREHEEBEXNFEMFME

P EIE G (N) 0 ~150 kg hm ~* 150 ~250 kg
hm ™ * il >250 kg hm ™ 43 BI4E Ry B it 1A L 4 3
R R B (P,04) >90 kg hm ™7
45 ~90 kg hm ~*Fl <45 kg hm =4} 5E Ay B A i FH 3
A FRUR LAY TR, AR (K,0) > 120 kg hm ™7
90 ~120 kg hm >l <90 kg hm >4 BI/E Rt & &
b2 O A T G G R o 7 N i o | o N
HIATO T (% 2) . SR T, ZIE A =BT
250 kg hm =" A P Dh 44 O 2 BT Ol T AR )
BeE e, AR P il AT . AR R [H] A
JIESFH R R 7= AT DAk — 2 15 B bt A A R R e

A H BN R AR ME— N, AR ™ B T
AEIE 55 Al b L T HRE S AR B0 A 7K 23 A AE B 2% A
RARK, WAL R LLA e —
it JE 905 P 9 A B % B e i B S AP R AR R 22 5
2.3 DREREESRETNNXER

Xof B % TR AR A AN TR it IE R i A IE i A=
FEITHEAT AT (3R 3) A it NE A R s A E i 2=
JyARXE B g o e A e A JIE D AR 7 0 AR X
A B A 04 40 E D 2B 7 J7 9 T M Z 8] i A IR
E AR A ALK 2406, A DLAC b B L s o AR
S RBORE A AL AE i A2 7 T 22 AR K, 7E [A)
— it A Y8 Bl B A P A RE i A= 77 T 24 22 SR
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Table 2 Yield of potato and fertilization rate

i 1 5 Jifi it & Fertilization rate Pt Yield
Nutient Fertilizer amount 3t ¥l Range -] Mean SR 3 [l Range -3 Mean A5 2
(kg hm™?) (kg hm~?2) (kg hm~2) CV(%) (kg hm~?) (kg hm~?) CV(%)
N >250 252 ~1 005 417 34.1 6 750 ~45 000 23 373 35.2
150 ~ 250 151 ~ 245 200 15.3 4 500 ~41 250 17 411 54.3
<150 30 ~ 148 84 38.6 5250 ~52 500 18 555 51.1
P,0, >90 91.5 ~735.0 217.0 45.8 6 750 ~45 000 21 474 41.8
45 ~90 45.0~90.0 65.1 20. 8 4 500 ~52 500 18 869 53.0
<45 10.5 ~44.9 30.0 34.1 7 500 ~37 500 18 355 42.2
K,O > 120 131.3 ~466.5 269. 1 39.3 9 000 ~45 000 19 547 49.0
90 ~ 120 91.4 ~115.7 105. 1 8.0 7 500 ~40 500 18 773 45.1
<90 7.5 ~88.9 55.9 36.9 4 500 ~52 500 19 918 44.0
*3 DHRELARERETHLRBEESN
Table 3  Partial factor productivity of the fertilizer in potato production relative to fertilizer application rate
it A 4 P H 46 i £k 7= 11 Partial factor productivity
Niﬁm Fertilizer amount Households 76 [F Range SF-#4 Mean 5 5 AR
(kg hm~?) proportion (% ) (kgkg™") (kgkg™") CV(%)
N >250 52.9 20.8 ~375.0 101. 4 72.6
150 ~ 250 21.6 30.6 ~333.3 115.1 65.6
<150 25.5 75.9 ~833.3 300. 2 55.1
P, 04 >90 55.6 8.7 ~750.0 177.0 89.3
45 ~90 30.7 66.7 ~1 100 328.8 67.2
<45 13.7 178.6 ~1 667 740. 8 53.4
K,0 > 120 24.1 76.2 ~1 500 412.0 86. 4
90 ~ 120 10. 8 69.4 ~571.4 234. 1 58.4
<90 65.1 93.8 ~1 944 559. 4 73.7

T4 RSB ELR B AR AR B R A F B O 2B T 38 A i T N
A== 73, N el LUE 78 B EE ¥R K, P4 A B Al A= 777 T A X6 3¢ 8, D0 LB AT SF- 247 46 1 s A
LB A (N) (B (P,0,) FIERAE (K, 0) 1y LA FE IR X AT RS AR P AR BRI b R LUA L
PRz 7= 3455 Sk 158.7 .278.0 F1 416.3 kg kg ™', Ifii NETE K A DL Bz A= 3 A B mT LS A AH >4 5 19 8 R
BACHE R 7= 1N 82.3 kg kg 1o WIL, TS AR

*4 DREFHHEEEMULEREESH

Table 4 Partial factor productivity of the fertilizer in potato production relative to total nutrient application rate (n =212)

Ei¥ix - 24 it N S A
Nutrient Average nutrient rate( kg hm ~?) Average partial factor productivity (kg kg ™')
N 285 158.7
P,0, 149. 1 278.0
K,0 111.9 416.3
N +P,05 +K,0 546 82.3
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kg kg ' LA b, 3T B 2 B R 0 94 00, B AR 4R A 5 g
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Z[) 183X A 0 AR A AR P T A 2B 7 ) AE
300 kg kg™ AR o XFEPAE T T, KR A0 AR it A
EZAENLE 90 kg hm > LU T, LI Bifi % B0 11 AL
B AR, P A 0 O AR 7 T R RO Y i
BT W, X AR SO T R SR A
i E BRI AE 200 ~ 800 kg hm ™3 [l , 76 3 A4~ 3 [l
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Fig. 2 Relationships between fertilizer application rate and partial factor productivity of the fertilizer in potato production
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HBRAEA T 1000 ke i B9 T 44 5 7 R 0L (N
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HE A A AR, HE, DR EESHIEY,
Xof 40 I 5 SRR G B¢ v, B Ok, a0 2 ek 2 R 1 A it
FH 0[] e 3 o 200 it ) == . AR IE AT A PLIE B9 &
WEER LU B E , 88 8 0 B IS B8 A KR A0 RO T
HUAE , 40 B AR = 22 AR IR R 32 o Dt I it 30k
A R i T XY LR A, R AT H ) 8
K ,90% LU L A s AR FNE A \60% LA L A AR ¥ Fh 3
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RELATIONSHIP BETWEEN FERTILIZATION RATE AND FERTILIZER PARTIAL
FACTOR PRODUCTIVITY IN POTATO PRODUCTION IN YUNNAN PROVINCE

Liu Runmei'®  Fan Maopan' Fu Yunzhang’ Zhou Jun® Zheng Yi'*" Tang Li"
(1 College of Resources and Environment, Yunnan Agricultural University, Kunming 650201, China)
(2 The National Center for Plateau Wetland of Southwest Forestry University, Kunming 650224 , China)

(3 Soil and Fertilizer Workstation of Wenshan Prefecture in Yunnan Province, Wenshan, Yunnan 663000, China)

Abstract Partial factor productivity (PFP) of fertilizer is an important index reflecting overall effect of soil fertility
level and fertilizer application rate. Hence, fertilizer application rate has some impact on partial factor productivity of the
fertilizer. Based on the questionnaire distributed to 212 potato farmers in 13 counties and 11 prefectures of Yunnan during
2008 ~2009, relationship between fertilization rate and PFP of the fertilizer in potato production was explored and fertiliza-
tion of the farmers was evaluated in rationality. Results indicate that on average, N 285 kg hm ~*, P,0, 149. 1 kg hm *,
and K,0 111.9 kg hm ~? was applied in potato production and in practice fertilization rate varied in the range of N 30 ~
1 005 kg hm ~*, P,0, 10.5 ~735.0 kg hm "> and K,0 7.5 ~466. 5 kg hm ~*, and the PFP of the fertilizers in potato pro-
duction was 82.3 kg kg™', and the PFP of N, P and K fertilizers was 158.7 kg kg ™', 278.0 kg kg ™' and 416. 3 kg kg ',
respectively. The application rate of N, P and K was in negative exponential relationship with their respective PFP, and so
was the application rate of the fertilizers in all with the total PFP, with correlation coefficient being 0. 873*" | 0. 872" |
0.801"" and 0. 805 ** respectively. When the application rate of N 150 ~250 kg hm ~*, P,0, 45 ~90 kg hm ~*, and K,0
90 ~ 120 kg hm ", was set as the rational range of fertilization rate, only 21.6% , 30.7% and 10.8% of the farmers in
the survey were termed rational in N, P and K fertilizer application, respectively, in potato production in Yunnan prov-
ince.

Key words Potato; Fertilization rates; Partial factor productivity of fertilizer
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