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fidy, AEZER 1 800 mm A°4y, JCFEI 145 d &2
o R HIERRON B+ RIER T, HWHTP
W, HREHE, a3, 0~20 em B2+ 3E
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42.33 mg/kg, ABE (P) 11.34 mg/kg, A
(K) 151.6 mg/kg, pH fEH W 8.48, I 4FE My /K &
HagmWE 1, BKEZEERTEG6, 7. 8 H, K
KET 376.7 mm, SR EERTHAREKELR T
502.7 mm, HEFA94.5% , SAEFEKE N1 158.4
mm, FEE A T AT,

200
180

=

o b
E 160 m— H K AL

-0 HE#&RER

1 2 3 4 5 6 7 8 9
Ay
B1 2013 ERRKEEREXE

10 11 12

1.2 WAk S5t

PR A 3 S A, B RS
BIBEE 4 AR, 25 AL Bt R LR 1, i
AEFRE P,05 . K,O0 IS99 90, 135 kg/hm*, Jifi
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T BEIC SR = T DS UL i, W N 7.2% ~
10.2% , Hh 90 ke/hm? Zb R 5 e, BB A
PR THAS = g 0 B 25 5, H DA - S A - i £
JE B 3 P U A B P R, Wl T e R 4% L AE 90
ke/hm?, BERBHE M D 5™ &, [T #b e R %
FR4r . SXFREA ELitE 4 IO R o A e, B
Fl15.5% ~6.6%, T MR SRR, it
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PRAEAS AL AR EE A B B, AL 3 2%
B3 (P<0.05), #. M LEELS, Bk
BEE R, B, AR R R, SRR B,
A 240 kg/hm’ I, EhFe B5 FA T B 3 0 1 25 I
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R MK NHAEE WEE R
(k/hm?) (%) (1) (0 (%)
NO 19 981.7¢ — 3.8b 78.3b 47.9b
N120 24 894.0b 24.6 5.3a 95. 5a 63.2a
N180 27 418.0a 37.2 5.7a 89. 6ab 65.3a
N240 26 208.4ab 31.2 5.9a 102.9a 68. 4a
PO 23 296. 0b — 4.7a 92. 1a 63.2a
P60 24 984. 0a 7.2 5.7a 93.3a 65. la
P90 25 671. 3a 10.2 6.3a 78. 8a 62.4a
P120 25 541.3a 9.6 5.4a 89. 6a 65.3a
KO 23 918.3a — 5.4a 75.5b 63. 5a
K90 25 398. 0a 6.2 5.7a 75. 1b 62.9a
K135 25 508.7a 6.6 6.3a 82.5b 62.4a
K225 25 241.3a 5.5 5.9a 95.0a 66. 0a
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T3 PN, WA, B, PPESE S XA, B

By B, LR S DR R 1 3R 4 Wl R
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T HAGEE, 2% 83 (P<0.05), BE& R
HYEGI, B2 R 574 RSB i, P120
AbFRE R, SRR B, A IE R AT B v e 2R A R
o BREUR, (HiEA R E R E S, SR E
EE SR R A A B, P IE G i
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hm?, AP 225 kg/hm’ i, TS E . w4
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LA W, PR  BREMEE A BE, MIC
Jta e B T v, SR RRAR L, B A, B
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SRNEH BRI ETE 32. 6% ~41.5% Z|A), Hih
N180 AhFf i iy, {H5 H A Ab ¥ TC 8 3% 25 5% . N240
Lt N120 A3 2 38 hn—18%, i ZUIE A1) H 28 JC
WS, RO, FC EE AU R RS RO
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ISR Bt 5 it 20 A3 I RAIG, Hodb K90 b 3
BRARFI SR e, N 41.5% , 5 K225 4bFia) 2%
S, DA W, PSR AE P 0T 34 b A it A
ML, MR EE, T, ETME
WD ERIE T, SR EEN A, WIEhE, &
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wm R R R fpee
(hot)  (kghit) (kb))
NO 115. 2¢ 77.2b 192. 5¢ —
N120 146. 6b 85.0b 231.6b 32.6a 207. 5a
N180 167. 6a 99. 5a 267. 1a 41. 5a 145. 6b
N240 161. 4a 109.9a 271.2a 32.8a 114. 3¢
PO 16. 8¢ 6.4c 23.2¢ —
P60 21.1b 9.4b 30. 5b 12. 4¢ 420. 7a
P90 22.3a 16. 1a 38.4a 17. 6a 284.9b
P120 23. 1a 16.2a 39.3a 14.1b 211.9c¢
KO 283.8b 145. 8¢ 429.7¢ —
K90 308.9a 156. 5be 465. 5b 41.5a 282.2a
K135 313.4a 163. 3ab 476. 6ab 35. lab 189. 0b
K225 319.9a 172.9a 492. 8a 31.3b 112. 2¢
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2.3 ARR. B, Bt R D AR Sk
I FHZCR I R

K4 WK, SXIRALBALE, G RCE E
SEAE A IR KR, FL R it 2 S
EAE BRI TG 35 25 57 . A TR WAL P 4 5 4% S e K 1
WAL, AbPHTEJC R 2 22 S, MO AL 5% 5
FEAKER AR S, Frp K225 AR PEAEOK IR B
MRS, BPAE PR BE T SR AR, MO T A0
IKITHIERE, AR, WAL A Ak B0 o 28 ik 3k
Ja MK G R R T e AL e T A

x4 FER. B, HHEASENERERKER

7K 43 F FA S B9 22 i
i i ks KAy
EEy=p ] G ko b e
- 2m L1k - T KR AR TR
fitioK ffKE (mm) [ke/(hm® - (%)
(mm)
(mm) (mm) mm) ]

NO 364.5 502.7  452.9a 414.3a 48.3b —

NI20 364.5 502.7 436.1a 43l.1a 57.7a 19.6

NI180  364.5 502.7 432.4a 434.8a 63. 4a 31.2

N240  364.5 502.7  425.9a 441.3a 59.5a 23.1

PO 364.5 502.7 428.5a 438.7a 53.1b —

P60 364.5 502.7  446.3a 420.9a 59.3a 11.8
P90 364.5 502.7  432.2a 435.0a 59.0a 11.2
P120  364.5 502.7 439.1a 428.1a 59. 8a 12.6

KO 364.5 502.7 439.5b 427.7b 55.9b —

K90  364.5 502.7  452.2a 415.0c 61.2a 9.5
K135 364.5 502.7 432.2bc 435.0ab  58.6ab 4.9
K225 364.5 502.7 421.3c¢c 445.9a 56. 6b 1.3

fii /Kt AN [) N0 Ak 3 T 48 2K 43 ) FH 3603 B 2 8L
NEH s3G5 R 3, it A A PR 44
KR HRCR B TR (P <0.05), Hrd 180
ke/hm? Kb PR, HOXT R &) 31. 2% , P maE
T, KA FIHRBCREAR, B a8 A ZEXT T
BRSO VER . 5% IEAH L FH I B2 & T S48
KRR, HiE R 11.2% ~11.8% , HH 120
kg/hm? bR 73 R FRCR fe e, Bl Ak 34 ) O b 2
25, SXTRHLE, ARSI A B K 4 AL
BRI R 1.3% ~9.5% , HH 90 kg/hm® &b H £
15, B B I R 1 e T 48 2 K 43 ) AR
FEAR, K225 5 K90 AbBH IR 2 5 i 2 .
2.4 THSHEHRER, U FICHEREELE
PR 3 D B E P MR B P
BRI, B, FPAKAERON 7R, JF A S A e
PRI R ML TR (R S5), A, B,
BRI A A5, [T Iy AR A A B K, B AL
B, BRAC T A B30 N 189.7 ~206. 1 kg/
hm®, P,05 92.2 ~ 112.6 kg/hm* il K,0 113.3 ~
152.5 kg/hm®, &, B, BHAE/K S 2800 1015 75 FE v
A BEIEIR KT, Som K FIHRCR A W
BRRT Ay SN HESE O 174.0, 94.6, 113.7 kg/hm’, ¥
T Emm e, T 5 S8 5 o Wl
BAR, bt ISR AR B G, 8 R TR
R TRIE IR T 3743 100 A A0 XU . M 28 55 it AL
KRR A B 5 8 T R A R W
BPORE M FE R 4> Wk 1740 ~ 189.7. 94.6,
113. 0 kg/hm?,

R5 THEREHMOKER, B, MEFEHELE

KA SH - N— e 7/ KA R AR T 2 e A
AL (kg/hm?) (kg/hm?)

HE e N Y = -0. 160 7x* +66.233x +19 879 0.963 4~ 206. 1 189.7

P, 05 Y = —0.184x% +41. 444x +23 277 0.988 4* 112.6 92.2

K,0 Y = —0.071 9x® +21.924x +23 933 0.993 1" 152.5 113.3
SKANEUR N Y = —0.000 4x* +0. 139 2x +47. 991 0.9314" 174.0 —

P, 05 Y = -0.000 7x> +0. 132 5x +53. 192 0.968 9 * 94.6 —

K,0 Y = —0.000 3x% +0. 068 2x +56. 192 0.792 1 113.7 —

. ME AN 0.8 Ji/kg, N, P,05. K,0 M350 4.20, 6.0, 4.50 Ji/kg,

3 it
BB IR A BILRE £ v SR A % K M

R RSTIRG P ER  A E x
POALIE S DA . B BRI R T A &
B, A, B, BRI E 450 5 657, 3 967,
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5341 kg/hm?*, 4 95% . 75% . 81% HYid 56 14 7~ ik
EKFE (P<0.05), F3H AR 48 =iy
FENE, HKEM, KRG, kARE " H
MRIP RS R, At A . B, SIE 8- &
J96191.8. 2102.9, 1464.4 keg/hm?, 15 A
S AR RN R, RO, 5214
4SS 3R B S) B S5 98 A — S0 SRR AT B 2
AR FEAR LD Gt 4 A m 22 1 a1 B &
A BT R T INSE i 15 > Th A% i E 1 18] 56
EE ) R - 0 i W 7 T s
26.3% . 22.8% F 20.1% , it B 54 7 5050 o A&
HE > BEAE > FP A0, S5ASKE 450 — 58, Bl
B, FICREMSHE M DA R s i, (H A
PR AN EE = H A, AR U0 48 3 1 MR A
K, HUGEHEAR, A AR RS R, X 5
X 3 B i AR AR 1A 6

VEIFR 53 W e B2 A i mT DR AEAE 5% 37 40 Wi
FIFHRIRE ST, fISCFF4ED % BRI X Th 4% A
PRAL, B, BT BB EAT T LR, KD
RN HEE R AU R R B A A BB
TR 60% DAL, #10 S2FE 5 50% , RIAA, B,
PfEYCE R R R RAA TR, S54SR
—8, NGRS A, B, g R EEE
HE IS SRR T X A0 A R T Ak B 4
AT REEINTF R K,0 >N >P,05, HA
[t A A B 2 2 5 ) 2 0 A A4S B I A, SR
RGP LE R — B, T DR A S Y,
B B T A E SR TR, HR I /e,
e wEAE, BRIy B ERE A, v, HIEH
TG R, A AR X AR S R X
TR W, BAERI SR TIRSY, HA B,
BRRE LR R R4 90) h 26.2% | 12.38 . 63.75%
N K,0 >N >P,0,, 1EBEITHRIGHF 5T 45
R A B B A 00k 39.31% |
16.09% | 64.67% , #a¥# R K,0 >N >P,05, H
AL PR, PR ECHE K AR R R,
ST R AR R, A, B, AR
N, P,0, F1 K,0 A9 2 WA F % 5 5 A 35.9% |
15.6% . 50.4% , ARE TR, B, FAE YRk
AR DL EZ5e MR, S5m0l 41.5% |
17.6% . 41.5% , Hrb A, B R0 ]38 #or
], Bt FH A A 3 S T e e BTG, (E A 2 0L )
FHAR B e A 0 A 1 I B A, P 77 R R 4%

BA L W P R 2 80 D AR TR AL
B, PRI R MAT A 4R . = E D E L
RPURW, AL BE, BICH RSB0 285, 149. 1,
111.9 kg/hm’Bf, HEEH (N) | 8 (P,0,) FHH
B (K,0) MAEr~71453500 158.7, 278.0 F1416.3
kg/kg, MEE. B, FRESA. B WERA T HZ
[ S READC, ARG A AU EE R, BEEA . W,
PHIES P £ ) 8 s A 7 0 2 R AR, (H AR A
B BPACAWAE ™ ) deermi 300 207.5 420.7, 282.2
kg/kg, HrR . BEICIRAR ™ Tk, e e A A
IHMET LA EZE R, JE P AT G Je A i e b+ S0 R 5
W, MAHMICER, XS8R et T
A, BHIE, BRACESN, JKIEFE 5 D88 AR AT =
PR OCHE IR -, it I AT T K o R R,
LK 43 R BCR D 2 TR S N AR HE . £57 R
TR N S RO I R, iR E D,
T AT B AR DR TR R 8 7K A AR, R s
RECRIERL Y P i, AT EE SRR, WA,
LS BRI AR I, A, #. IR
[vi] FH 2 4% 2 dw s 7K O3 R ISR 0000k 63,4 59.8
61.2 kg/ (hm® « mm) , #iLKIEN 7 RIS RN B K
SIRIHRCR A, B, BIENL RS h 174.0, 94.6,
113. 7 keg/hm®, XUIEARESE" > DA 2 7= 7 4 £ B 32 4
ToMAESRE N, P,0,, K,0 K& HBATLH >
BR 150 ~ 250, 45 ~90 Al 90 ~ 120 kg/hm*, ik
HSIIEN A <3414 RIS G &
N 114 ~ 150 kg/hm*, P,0, 63.75 ~75 kg/hm* |
K,0 220 ~270 kg/hm® , A 5638 4 HE RN HE 75
JEAE T % N 189.7 ~206. 1 kg/hm® . P,0, 92.2 ~
112.6 kg/hm*, K,0 113.3 ~152.5 kg/hm*, H |
RIEHETE 15 5 = f A e 45 1A >, Bl TS
i, MIBEICHER BN S T Zm NS P, F IS HE
RS amEY, EERTHNEN,

4 #ig

ARV T AR B, BACHE T
Wt S A K A A AR R
ATRUE Y, B8 0 SN S oy e R, R R AL,
B RO ETAL, AR B, B RS S
FEGH A 24. 6% ~37.2% | 7.2% ~10.2% | 5.5% ~
6.6% . MZGEMIALS /K MM E S I8, T/ i
DR ER ., W, PEHERE R0 174.0 ~ 189. 7,
92.2~94.6, 113.0 ~113.7 kg/hm’.,
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Effect of different N, P,O,, K,O rates on yield and water, fertilizer using efficiency of potato in dry land of Ningnan
LIANG Jin-xiu', GUO Xin-nian' , ZHANG Guo-hui*, ZHOU Tao'* (1. Institute of Agricultural Resources and Environ-
ment, Ningxia Academy of Agriculture and Forestry Science, Yinchuan Ningxia 750002; 2. Institute of Guyuan, Ningxia
Academy of Agriculture and Forestry Science, Guyuan Ningxia 756000 )

Abstract: A field experiment with potato of Zhuang 3 was carried out to study the effects of different N, P,0,, K,O rates
on yield, water and fertilizer using efficiency in dryland of Ningnan. The results showed that potato yield showed a parabola
increasing with the increase of nitrogen, phosphorus and potassium fertilizer. The increasing range was the highest with ni-
trogen, and followed by phosphate fertilizer. The increasing by potash fertilizer was minimum and not significant with the
control. Nitrogen application had significant influence on the yield component factors. Potassium application was helpful for
tuber bulking. Nitrogen, phosphorus and potassium nutrient accumulations of potato were increased with higher fertilizer ap-
plied rates. Nitrogen, phosphorus fertilizer use efficiencies of potato were increased firstly and then decreased with fertilizer
applied rates increasing. Potassium fertilizer use efficiency was decreased with fertilizer applied rates increasing. The partial
factor productivity of nitrogen, phosphorus and potassium fertilizer on potato was significantly decreased (P <0.05) with
higher fertilizer applied rates. The water use efficiency (WUE) of potato was significantly increased with apply of N, P, K
fertilizer, but the WUE decreased when nitrogenous fertilizer was higher than 240 kg/hm* and potassium fertilizer was higher
than 135 kg/hm>. The WUEs of N, P, K fertilizers was increased by 19.6% ~31.2% , 11.2% ~12.6% , 1.3% ~
9.5% respectively. For best economic benefit and higher WUE, the recommanded N, P, Oy and K, O rate for potato in
dryland of Ningnan were ranged from 174. 0 ~189. 7 kg/hm*, 92.2 ~94.6 kg/hm*, 113.0 ~113.7 kg/hm’, respectively.

Key words: dryland of Ningnan; potato; yield; water and fertilizer use efficiency





