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AREEZEIRE, HTRENIE X R SR
L IR A KA, SN e FE bR
Fm e R LR BB LAY,

1 #REFE

11 b o5 5 Rk

AR T 2018 4F 3 ~ 8 AAE SN BT il T
BXUEEE (26° 52 E, 104° 17" N, 4K 2237 m, F
PIRUR 11°C A, HIRESE] 2000 h 2247, AR FHR%
KR 926 mm) #AT, A RHEOA AL, K
0 ~ 20 cm FEAHAPEF A pH 5.5 (K:H=25:1),
FHLT 45.8 kg, R 2.73 gkg, WA 153.6 mgke,

AR 22.9 mg/kg, HFEH 121.0 m/kg.
IR R IR ZE (N 46% ) . S BEIRES (P,0,
12% ) . BiFRED (K,0 50% ) ; A D85 5 Fh At
MR HT S FP “BSAE 8 457
1.2 it
PGB E 10 MR EE, 20908 TT (NGPoK,,
A B AL ) . T2 (N,P,K;) . T3 (N,P,K,) . T4
(N,P,K,) . T5 (N,P,K,) . T6 (N,P,K,) . T7
(N,P,K5) . T8 (N,P,K,) . T9 (N,P,K,). T10
(N,PK, ), EARKGAR B L3R 1. X5/ D X A
264m> (1.1m/ %8 x 478 x 6m), 3IREL, K
HLIX 4 HES

x1 FELAEEH®MRERE

Qb B JRE (keg/26.4m™)  JIBERAS (kg264m>)  BifAN (kg/26.4m”) F#or i (kg/hm®)

T1 NoPoKy 0 0 0 N:P,0,:K,0=0:0:0
T2 N, P.K, 0.52 3.30 1.91 N : P,0, : K,0=90 : 150 : 360
T3 NoP.K, 0 3.30 1.27 N : P05 : K,0=0 : 150 : 240
T4 N,P.K, 0.52 3.30 127 N : P05 : K,0=90 : 150 : 240
TS N,P,K, 1.03 3.30 0.64 N : P,0, : K,0=180: 150 : 120
T6 N,P.K, 1.03 3.30 127 N : P,0, : K,0=180 : 150 : 240
T7 N,P.K, 1.03 3.30 1.91 N : P,0, : K,0=180 : 150 : 360
T8 N,P.K, 1.55 3.30 127 N : P,0, : K,0=270 : 150 : 240
T9 N,P,K, 1.03 3.30 0 N : P,05: K,0=180: 150 : 0
T10 N,PK, 2.06 3.30 1.27 N : P05 : K,0=360 : 150 : 240

AT 2018 4F 3 H 29 H Rl A, /N X 1 AR
9264 m* (1.1 m/fT x44T x6m), FHL%E N
72 727 ¥k/hm® (24 8k /4T x 2477178 x 478, 192
Pk 126.4 m* ) 5 50% ZAE . 43wk A AE AR AR —
WHERERT, 734b 50% FAEAE M8 MG A (2018 4
5H 10 H); 2018 48 A 15 HG—Wgkimlr=,

ERTtEAEAN R A1, g i H il R AR 745 R 2R
FH S MM AT TR
1.3 WzmH
1.3.1 - 5E o R AR Sl e

TIEFE AR R RS, TR H
fe g “S” AL BERCRE IR I B 15 ORFE L, R
0 ~ 20 em 24, KT ESAHIL I 5 2 i 145
pH. AHUR. %, R . ARmRmasn
1.3.2  HRREE Y nyil

T AR (5100 ). HZXIE B
(6 A1 H )., WY (6 AI15H )., I
(TASH). EHHED (7H 24 H ) Fl R

(8 HS H), #/NXBEBCH LM 4 ¥k, /i
LEBFNEE, 105°CTF AT 30 min, 60°CHLA LS
fEE, 0T E, KR L AE e,
1.33  HRAEFRIE

F R DR EOCAE W], /N A £
FVERIR 4 #R, 105°CTRT 30 min, 60°CHEFTHUEE
R, BERSRST, LSRR HIE N A K S
1.3.4  HESEm ni

LA SR, AT, AR
L4 MXSEOTE
REMET" T PEP (kg/kg ) = MR X h: / i & 2
RERFMEAE (kgkg) = (i 8 X 72 5 - % 1R
X =i ) /i
B 1 PEP (kelkg) = B IX & / a0 ik
B R AR AR AR (kg/kg) = (i X 7= - %R
Xy=ae ) /s
1.5 BdEab 5 5Hr

B b #5543 B R F Excel 2007 K SPSS 17.0
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B, R DPS B Ak B 1R 2E 1T 80 S8 o
Br, R HH Origin 8.0 % 4 #F 17 /E ], LSD ¥ k& 5
P < 0.05 KF L5 Bk,

2 HBREH
1 ARRWEE T SEERS R, P ERET

)‘\/.
R D
Ok

26 2 A1, S [ it AR Ak B ) ) 4% B R R
[, T1ALFE =5 17 178 kg/hm®, K T Hfh ik
2916 ~ 12967 kg/hm®, Hirp T8 AbFH Th44 i
BE, BT HABA T 4.5% ~ 75.5%. Mt & RCHR
B, HHFEIBEEKCE T, EhE 5 ik it U 3
BHETHRE GRS, DL T8 Ab 3= i ih I i
K, BT HALGE AT 1553 ~ 10 051 kg/hm®, 4
A T TS AN A K, ThAREE = R,
LA e S B, (Rt it R S PRI
RS WIESRCRE, MFEABKTET, 5
R ST A R (R TN N, T7 BRI e
e, AR T TS M T6 ALFE 25.9% i1 19.5%.

K2 FAEAERMEETSRENTE. FEREFAE

e FohE fﬂiﬁ ééf?%(ﬁ#
(kg/hm®) (JG/hm®) (JG/hm®)

Tl NoPoK, 17178 e 18 896.3 18 896.3
T2 N,P,K, 23942 he 26 336.6 22 640.6
T3 NoP,K, 20094 d 221034 19 847.4
T4 N,P,K, 22684 c 24952.8 22336.8
T5 N,P,K, 2292¢c 252142 233182
T6 N,P,K, 24 137b 26 550.7 235747
T7 N,P,K, 28 851 ab 317362 27 680.2
T8 N,P,K, 30 145 a 33159.5 29 823.5
T9 N,P,K, 20621 d 22682.9 21 866.9
TI0  NPK, 28 592 ab 314512 277552

T PRRGR TR 2018 4FJR A 2.0 JU/kg. ITBERREY 0.8 Ti/kg. B
FR50 3.0 JT/kg 115 RIFIAR/NG FEER RIS F 5% 1922 5 . #KF
.

FEJTTE, VAT 1.10 Jo/kg 5, T8 ALFR %Y
s IAF] 33 159.5 T0/hm?, R T A
AbFR 1423 ~ 14 2632 JC/hm®, HiAp T1 AbFH Th44
P AR

LR T, BREIEE A (FhEEFNS5 3l )
Brohge ;A R, R AR ), TS AbHR 4T
%5 R 29 823.5 Ju/hm?®, T A AL #E 2 068.3 ~
10 927.2 JG/hm*, Hirb T1 b JH 5 4% B2 28 5 500 25 e
i, {¢H 18 896.3 JC/hm’,

22 LEREAYE ST

ME 1A RTLUE Y, A3 S8 S 3R A=)
R A A A I TR R BRI B, ra b
BRI A I TR B i KA, IR AERK AT, &4t
PREL B S0 3R AE Y s o 3G m, H DL T10 Ab 3
Ji R, KF) 1373 ke/hm®, & T HABALFE 176 ~
583 kg/hm®, HiH1 T1ARFE 790 ke/hm®, I T HiAth
W EFAERKEN, HTESREEEARKEFH
Hh [ RS, A A EA: e SRR R AR
G, BIEHLEN, T10 AT DM A Y
oM 1223 ke/hm®, ST HABALEE 188 ~ 591 ke/hm?,
Hor T AREEHy 632 kg/hm?, AT HAAbHE
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EH T, N [RIACE SE E E A Yy R
A B IR SIS I a e (18 1B ), EFA
KA, DREESAY R R, 2EHk
BRI (7 H 5 H), TS AbFHTH44 2 b ity
4162 kg/hm®, = T HAALFE 9 ~ 1 402 kg/hm®, H:
HT1 LBy 2 760 ke/hm®, AT HABAREE, BoAK
RPN ERAKEY, SREERA YR
B, BRI, TS ZbFR Th4A B B ek iy
5969 kg/hm’, 1R T HABALFR 228 ~ 2 533 kg/hm®, H:
HT1ALFE N 3 436 kg/hm®, W EAR T HABAL B, 1t
GRS L pIE N L

BAEYEm (E1C), S5H R4
1, RIS, FETEm R Rk
ORAE, Ho T8 AbFL AR 6 619 ke/hm®, &
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EBEARKIEW, Hb FEA Y N R S5

55
~4.4
x
e
41
#33
®
22} ]
T | A MEWEESR
05-10 06-01 06-15 07-05 07-24
BHEHB(H-H)
7 -
6+
=
1 51
&«
3l
oT C AR SR

06-01  06-15  07-05
BEHM (A-H)

05-10 07-24

PR REREAE I AR, e 5 M 4 T B A
FEmi iz, IO, XK SRR
B, MR IKRIR)S, AP0 A XL,
JE T, SR AR R T R Rl A
I F A MO R A TRR I SE R,
RIRRZISHR, DI,
23 AREHNEE T SRER TR A REPE
MIE 2 FTRIE H, FEANRDAC AL BT B35 25 3
RSN S R AR R S A F R R
PUREARA RS, PR & S BRI AR E
P AERTTH, FEH FAAR T EMERAR S
S TANEAL B, AR e i A i A
M RR & m TR AL ;5 RSO A
L, ASACEHD ERPE R S B AP R S R B
TAHEACKEEE, AR et B A BRAY T R 5 i
TG AL H, e DR R E T, A AR
LR MR S TERAR N R T,

20 -
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gyl
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PLT6 AbBE R, fEREAEFY, AR
SRR KM, N 4.92%, HZELEH I
IR, M 1.68%; Hi b 3RAN K &8 7 i
PR RAE, N 5.92%, ZHAEHZETE I H R K
{85, 4 2.30%.
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AR, AH RO B S B R R A R 2R
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59.11 kg/hm®, 5 T HAMALEE 3.41 ~ 31.55 kg/hm®, It
B3R BRI B ERGE R 24 MG E; 8
BAZ B E RIS LTS, 2Bk,
T8 b F A R RN 92.67 ke/hm®, 7 T H A 4L
FH7.08 ~ 45.18 kg/hm®; h44EA R M B E 2
JeTt e G AR R S, ZJE R B0k B i KA,
T10 AbFRA K 2N E K 132.38 kg/hm®, 5T Hifth
AEEE 0.04 ~ 67.25 kg/hm®; S [R] it SUAH [ i 24 7K SF-
T, N4 KV 84 25 A4 ) i v T HAh it EUK -,
VLA AR AR ARG, BN i A
it FbE AR e A A e, 1T N3 K
PBEEY R E T NAJK, SRS, 5
SEH IR E M, ARERARTE LB 2 E
P, e RIE AR

BRZE g7 (K3 BDF), Hi bB3fan £ R
Bl AR B K S A TR R R, YR
T30 35 3 e KM, T10 40 BEAR 2 2 FE N 60.53
kg/hm®, 7 T HABAL 3 1.17 ~ 24.78 kg/hm®, I
o RPN E A E R B R MG E; Bk
PR BB EIRS LT, Bk, T8
b PEBR 2 BB Bl 12523 ke/hm®, 5 T H A b B
1.37 ~ 59.26 ke/hm®; EHES 4 28 0 SRR o B RS T
FE R RS, 2 yE kAR R AR RO (E, T8
L FRAR R B Rl 160.89 kg/hm®, o T HAth Ab 3
2.36 ~ 80.26 kg/hm®, i1 T1 AL B f /N, 4y 80.63
ke/hm®s N [v it 40 AR )it 20K 7, e v
ThES B MR RRT, K3 /K-t b A e A e
AW R, AR A I R KT
K3, JERMBF= RIS, % E7E UG T
e R

AR, ARSI, Refe s
TR Z MR B, AFEFRA A 2R
AR AL FAARLL
2.4 A[FEEHIZZE T IBER 2 i

REEMRAE 7= 71 (PEP) F8 50 4% A B IR T B
PRI P, S S LR IR 4 K AR AR
T LR A RN bR, FE— e TR LR T A
— B 7 i B H AR IEAR A, Xt A ) 2 I S
AT L AFFHRE (AE) 85007
JiSSTY Ryl N O CE /R o AR v O sy 71 = S O
BOMUEF R FE AR, R AR ML A P R D I 2 T
etz —. mE3al A, T4 AR WL T h
252.05 ke/kg, G T H AL AN BE 172.63 ~ 117.96

ketkg, H T10 ZbFRER/N, Ry 79.42 ke/kg; ALK
SEROCRLDL TS AbHE K, M 37.23 kgkg, WEET
HoAbAb PH 8.45 ~ 14.77 ke/kg, v T6 Ab 3 % /)N,
4 22.46 kglkg, PR 5T, TS5 AL FBR R i 2E 7 )
19102 ketkg, W R T HABALEE 90.45 ~ 110.88
ketkg, Horh T7 AbBEEL /N, S 80.14 ke/kg; BRATK
SEROCR UL TT AP K, M 22.86 kekg, 43l T
TS A1 T6 4k ¥ 3.68 F1 8.21 kgrkg, H: H T6 4b B
/N, A 14.65 kglkg.

£3 TRBHEENFAFIAE  (kegkg)

N K

kb AT AR AT REFRCR
(PFP) (AE) (PFP) (AE)

TI  NoPK, — — — _

T2  NPK, — — — —

T3 NyP.K, — — — —

T4 NPK, 25205a 2878 b — —

T5  N,PK, — — 191.02 a 19.18 ab

T6  N,P,K, 134.09b 2246¢  100.57 b 14.65 b

T7  N,PK, — — 80.14 ¢ 22.86a

T8  N,PK, 111.65¢ 3723 a — —

T9  N,PK, — — — —

TI0  N,P,K,  79.424d 236l ¢ — —

T SRR/ NE FRERIR 22 533K 5% WK

3 it

3.0 ERTEHLIX DAY A E SR AU

THES SRS E FE L IX Y E AR, LXK
MR, RS, BRIRZER, HRIEA D
SR, HOAERE AR . MA R e
i IX THE B R R R B F R, TR e X T
A SR B IR E I, ELAC IG5 0 T A R
R R T HLX PRI B R
OrhEE, HE MR RV LTI SR CE,
Rl & A RIS B B E B AR, #
B R T SRR R A TR, BERRLET
Ty, ANl S FEHAERZ B IERE,
LR 23 PR 32 43 485 A /0 T S 3 1 9 55 4 B AR
[N %475 78 % - RN (TP R 4:(0)) ;LA I L (B
W7 S 2 PR BN . AIREE AF T, NPAK,
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Rb SR IL A BE PRl 30 145 ke/hm®, & T HAB A iz
ZERMFE 1 294 ~ 12 967 ke/hm®, VEHHA B A4 1B
EREW N D, A R ERN SR,
HAE N3 7K B B 48 25 7 it 3k 3] d5e K {H 30 145 ke
hm?, AREEHE KRG Sk 5 N4 KV, DR
TR, FrE MR TS, T A EARTE
YR HABVE D P FE 25 5 — B 20 it
I s e HAE K3 KSEI 48 2 e ik Bl B
KAH 28 851 kg/hm®,  FH AR TG4 JIE Ak 242 ) e K
J K3 K, MR BB RO, I
FELLUG (IRIEFE g = B AL B, DARH A S8 2
e e I A 4

3.2 TSR R i

YEYI R T Wy i 2R R Y AR K R BRI
R LN A G i 55 i B AR B AR AR, PR
BIRY ) AE B B RS O A RESE I E Y () I
w2 R, R B AR R e )
BLitfs A4 & A E I E IR . AR
R, AW DA ZLUERER T, SR
RHIE A T DA F AR, e it
RUE . BIAESEA R T E 3R ik KR,
I S D A, R TR
] A= B 45 B B AT FL A AL 238, 52 M S5 (9 T B
K, TR N4 KA b A A e T N3 K
-, HEE Y R Y BT N3 KO, RRF
B, SRS R 0,

. B HREDERKEFEIRN = KEFRT
%, BIEYMEES N EEARY R, 1EYr-a
MBI T A4 0 R A & B A B2 B R R
EEY A B LR R AT 4G
Run, DRERMH BB EHEAAR, HRN
J TR IR AR AR, B7ETE A B IA R R R
{EL; TR U S 2 R A AN ) A B B 1 R R
i, JPAMEHE ZR0ER ARKEH, NKP, 4
FRAY DA RN IR B R IR 2 T HAL A AP AL B,
VLA G B AAE B R e i DA AR K, RISRSY,
REERY I E RS E RS SR, 8T
7
3.3 AHRNESIZ ER SRR

A 2 3R A 7 7 2 22 38 AERHRI 22 1
FAERR, HE/E . b A AR K6 &
TR Y] P A S R A IR o 7 )
SR, 0T DIAR G b s e AR B I RCR, K BR

JEE 110 1) FH P A A = 25k S S A e o 80 R P 1) —
AFEEFR Gy, BAMED 7 RE WA IER 2= HOR
ALk 20 ~ 35 kekg ), AR LT, A
JIEL B4 4 27 500 % 22.46 ~ 37.23 ke/kg, Ab T AH XK
K5 N3 KOF ) BUIE AR 24 350% 8 3 5 T Ho Ak
B, ULWIAE N3 7K P A il 20k 7 o 1S 0 g )
o T A AL BB A AR AE 14.65 ~ 22.86
kg/hm®, N,P,Ky Ab B A4 B A A 27 55k % i 3 v T HoAth
AbFE, UEEHAE K3 ZKF B0 it A o 7 e 4 0 g
e AN EE (WA = ) AR I RE 7 AR
Ve, ML T LR 3R 4K S AR At P
EEARINL, AMFFEERR, R A I A
F153 BITE N1 KL KT S, 4300 e 1 oAb
F172.63 ~ 117.96 kg/kg F190.45 ~ 110.88 kg/kg.,
SRR IR R RIEAR 200, AT fg g g Tk
R, REREAR, REARMK, TBK
BRFE, FROMMAEREN T2, i A
KidZ, KRG HEKINE S8 ALK, [FBF AR
A R R SR TR0 B R R R FR ORI R A

2015 AEAME R A A 1y € 3 2020 AEARAEAE %
WRATH IR ) AR R K TR
ARG 2 J B, ds PRt P o, 46 e el
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Effect of ratios of nitrogen and potassium on yield, nutrient uptake and utilization of potato in alpine area

LI Fei ', WEI Quan-quan®, YIN Wang', ZHANG Meng’, TONG An-bi', LUO Xiao-bo', CAO Zhen-ju', CHEN
Ming-jun', GOU Jiu-lan” (1. Potato Institute, Guizhou Academy of Agricultural Sciences, Guiyang Guizhou 550006;
2. Institute of Soil and Fertilizer, Guizhou Academy of Agricultural Sciences/Guizhou Observation Experimental Station
of Farmland Preservation and Agricultural Environmental Sciences, Ministry of Agriculture and Rural Affairs, Guiyang
Guizhou 550006 )

Abstract: A field experiment was carried out to explore the effect of ratios of nitrogen ( N) and potassium (K ) application
on yield and nutrient absorption of potato, and to provide a basis for scientific recommendation of fertilization for high yield
potato in alpine area of Guizhou province. Different amounts of N and K treatments with same amount of phosphorus ( P)
were conducted in 2018 in Bijie city, Guizhou province.Yield, economic benefit, nuirient uptake and utilization of potato
were determined and analyzed. Potato yield varied with different nutrient treatments, the yield, output value and economic
benefit of T8 ( N;P,K,, N : P,Os : K,0=270 : 150 : 240 kg/hmz) were 30 145 kg/hmz, 33 159.5 yuaurl/hm2 and 29 823.5
yuan/hm’, respectively, which were higher than other treatments by 1 294 ~ 12 967 keg/hm®, 14233 ~ 14 263.2 ynan/hm’
and 2 068.3 ~ 10 927.2 yuan/hm’. The biomass of potato tubers under different treatments showed an increasing trend, and T8
treatment was the largest. Similar to aboveground biomass, the total biomass increased firstly and then decreased, reaching
the maximum at 117 days after planting, and total biomass of T8 treatment was 6 619 kg/hm’, which was higher than that
of other treatments. The change of potato nutrient accumulation was different in different parts of the same treatment. The
change of potato nutrient accumulation was similar in different parts of the same treatment.The change trend of potato N
and K accumulation in the same part was similar, the accumulation of N and K in the above-ground part increased firstly
and then decreased slowly. The accumulation of N and K in potato tubers continued to increase. The total accumulation of
N and K was similar to that of the aboveground nutrients, showing a trend of first increasing and then slowly decreasing.
N and K nutrient use efficiency was different in different treatments. T4 (N,P,K,, N : P,05 : K,0=90 : 150 : 240 kg/hm’)
and T8 (N;P,K,, N : P,05 : K,0=270 : 150 : 240 kg/hm’) had the largest PEPy and AE,, while T5 ( N,P,K,,
N : P,05 : K,0=180 : 150 : 120 kg/hm®) and T7 (N,P,K;, N : P,0, : K,0=180 : 150 : 360 kg/hm’ ) had the largest PEPy
and AE,. Comprehensive considering the yield, economic benefit and nutrient uptake and utilization, T8 treatment( N;P,K,,
N : P,05 : K,0=270 : 150 : 240 kg/hm” ) can be used as a suitable ratios of N and K under the conditions of this experiment.
And we should pay attention to the rational operation of N and K in production to promote the sustainable development in
potato industry.

Key words: ratios of N and K; alpine area; potato; yield; nutrient uptake; utilization



