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Effects of different potassium fertilizers on yield and
quality of potato in central Gansu Province
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Abstract: In attempt to determine the appropriate variety and amount of potassium fertilizer usage in the process of
potato produetion, K;SO, and KCI were tested in 2009 at Zhang County, Gansu Province. Above-field height, branch
number, economic characters of potato plants and potato yield were analyzed and measured, and quality and economic ef-
ficiency of potato were estimated as well . Test results indicated that usage of potassium fertilizer effectively improved plant
height, branch number, yield and quality of potato. With same potassium species, potatoes using high dosage of K,0
105 kg*hm™? had highest tuber size, large and medium-sized potato ratio, yield, dry materials, crude starch and Ve but
lowest decaying potato proportion and reducing sugar content. Potatoes using low dosage of K,0 60 kg*hm ™2 the highest
crude protein level. At same potassium level, branches number, per plant tubers, fresh weight of large and medium-
sized potato, large and medium-sized potato ratio, contention of dry material, crude starch, crude protein, and yield of
using Potassium Sulfate were higher than that of using Potassium Chloride. On the other hand, the difference of plant
height was not significant and the contention of reducing sugar and rotten potato ratio was lower than that of using Potassi-
um Chloride . Therefore, using K,S0, has more advantages in production of potatoes than using KCl in central Gansu
area. Combined with applications of N 120 kg hm™?, P,05 60 kg hm~2, applying K,0 105 kg* hm~? improved the
yield and quality significantly, and had the best output and the highest net incomes.
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1.1 RBHER
ARETF2000F4HZ 10 BEHHAAERE:

HEHT, ZEARBMYETENHERLK, BR
1833 m, EFEH BT E 450 ~ 480 mm, EFH KB
73C, HEARBAER L, L REE 1 1H5,0 ~
20cem T EBEFSRA - FIFR 2.52%, 28
0.15%,2850.02%, 2% 2.54% , WM H 74.6
mg- kg™, B 17.3 mg- kg, EHH 218.5
mg kg™ ', pH {8 7.9, RiZEMEY HME.,

1.2 Rt

5 R P B AR 4 A AL B0 A R AR L iR K,0 4
B 150 kg hm™* (B ). 105 kg hm™2 (), 60
kg hm ™ *(f%)3 K, 5 & FHEH (CK) A xf B8, 3t
7 AR, B4 NP0 #95EAE K FAHF (N
120 kg-hm™ 2§ P,05 60 kg-hm~2), B & BER I4E
ERE—KEA NXEF 20 m?(4 mx 5 m), BEHLHE
FI3KREHE, RARETEREREMEFR, &
57 BE 60 cm, 224750 30 em, Bk 3 30 om, 3 15 cm, B
P B 58 000 #k-hm ™2, F 2009 45 4 A 28 H#E#h,
HeHEEHERKH,

1.3 REB#H

HAGH - BEHREREI S (HRER LA
BEORERRMEE).

BB E RBRA (Y K0 50%, At E KR
THRAFE) FAALHF(F K0 60%, & K4
) JRE(E N46% , XM AL ET) B % (S
Ni8% P,0s46% , 2 = F L E AL E R4 &)
A7)

1.4 MEHEHRRFZ

TIOA3HSHEURHNGNXERSHE
FEBRE 25 W, HP 20 AT LR ML/, ZF
BIF A% E SRR EENR EREER khER
MEER, FHb 5 kA HER BT THR BHIER.
REBEAHEASRUE. -8R TN ERHA
HEEHREER, TOR HER EFEE. ve IEE
H#lE S Bk (16 1M .

1.5 H\HRESKITHHF

MXSHEITEHE 8,

AL FHK# (KFCR) = (B X =8 - X BB X =
B)/EHEXFE x 100% ;

HRERZEHNBE(AKUE) = 8 X =8 - W8
R=8)/EHE;

WK 45 R AL TR A 43 9137, SR Excel
2003 AL FBEIE B DPS 7.05 Gt R 4 AT £ 4y
¥, 0FH SSR B ITERBERHZEHE (P <0.05),
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Table 1 The effect of different potassium treatments on the main economic characters of potato

. -1 =
WELE  ARE/CRBRT)  BE RERCh-R) o RER/ERTD o KPR EE
Treatment Branch number Plant height Tubers m . Fresh weight of large and percentage of large Percentage of
/(ke~hm-?) Jant Jem Jant medium potate tuber and medium potato decayiny potato
g*hm per plan per plan /(g'plam-l) tuber/ % tuber/ %
CK 0 2.1d 60.4d 2.6c 422.2d 76.1e 8.8a
60 2.4c 63.3ab 3.5a 528.9a 83.3b 2.8e
K,SO, 105 2.4c 61.9bc 3.5a 534.9a 86.3a 2.3e
150 2.3cd 60.5¢cd 3.1b 496.1b 81.1¢ 5.8cd
60 2.9 63.5a 3.4a 477 .4bc 81.1c 7.5b
KC1 105 3.3a 63.0ab 3.3ab 491.6b 81.9¢ 5.5d
150 3.2a 61.4cd 3.1b 469 .0c 78.2d 6.3¢c

E:NEFHRRHFEREER(SRIZE0.05 KFLREREEN. TH,

Note: Small letters within each column indicate significance difference at 5% level with the method of SSR. Hereinafter the same.
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THRAEY BEAFLEHBSRKTREALE(P<
0.05), MBI REH K EFE KPP EXHE
WMYRE T, EERNEFBYRIEEL(GE);
RBRHETKPFLEMO KT EZHBE TR MMKF
WIE(P<0.05), RUHFP KELEHLZERAL
BT RKELE(P<0.05), TR, B—HEL
#TF K,0 105 kg-hm ™ 2B Xf B 44 B = 2 R 5w B
B,

F—8KFEEET EHAIAEHIEHRHE
ETHRELE(P<0.05),EARRKREMLEKX
PEHMBEMAKTERARE THEAHLE(P <
0.05), LRAEHABMTRAALIE(P<0.05),
FUHAERMREN SR EREMREIREMERK
HE, T HREERSSRERPEHEMK
PERYURGFE LR TEAH, MEAHT LK
EHDASREMKRENNFES IS, RAESRE
R AE K R E 2t 4 8070 AR 3 3 A K 3
R NMRE T DEEHEH
2.2 AEHBLAENSHEROEMW

B AL B 7E K,0 60 kg hm 27K AL B Ab,
BUABEOREFEEES TAEHEELE(P <
0.05) , AL 7 4k 3 5 45 R 4 Aub 2 B8 1S it 40 4k 3 4 )
HrE2.13% ~2.96% M 3.64% ~12.99% (B 1), [F
—HELE EERAENRES, DREFEHER
WIGHEEE (B 1), BB 7 K,0 105 kg-hm ™ 24b 3
MORE™R 3490.5 kg hm HEFTHEH

AE(P<0.05), - EBETHA8.17%H 9.03%;
AN 3N EEKELENDREFBEERAH
B, A—HHKFARE GRALCHEIAETRY
BETEAHE, B KA R K AL 4y 5 8
1.89%.9.75% .1.47% , P HEH KL BEE R &
E(P<0.05), HALABHERANE, WHHKH
AERRAEDRESR EARBRAERATRERED
RER, a4 KB EZMHF T, M4 N 120 kgrhm ™2,
P,0; 60 kg hm~26%, B H A B A E N K0 105
kg hm~2,
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Fig.1 The influence of different potassium treatments on potato yield
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BTAERELCE, REBYBRTREFLE(R
2);F—MHKFLE EARRASREELRTY
BoVe HESFHHEEASEYRS FEAHA, LR
BEHER  FR—ARLEHEAGT BB AEL
WY EEHENEMEREESRTYRMMAREY
SREXRAGHNBAE K0 105 kg hm *H &,
Ve HBEO SR YETHRAE  MEXNSRER

FREGREWET BARKRPLCEEERARNR
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Table 2 The influence of different potassium treatments on potato quality

e Lt FUR mEn i v BEA
Treatment Dry matter Crude starch Reducing sugar . Crude protein
/(kg-hm~2) /(g kg™ ") /(g-kg™") /(g kg™") /(™) /(gkg™")
CK 0 220.7 170.3 1.1 183.0 21.4
60 240.0 182.0 0.9 219.5 23.2
K,;S0, 105 243.0 192.3 0.9 202.8 21.7
150 229.7 171.9 1.0 195.2 20.5
60 220.7 176.1 1.0 201.3 22.6
KC1 105 239.3 177.0 0.9 183.0 21.1
150 232.0 165.5 1.2 170.8 19.7

2.4 AEHBABEFRMLE
E—EmAREEN, EHTHEREIRE
FEMGR R (R, KFTRSZMH 2.1% ~
12.8% ,7E K;0 60 kg*hm™2Z 105 kg* hm X d], A
RE At 0.2% ~38.2%,K,0 150 kg hm 2Bt i
TFHRATHBESWERS TR, EFEERK3.0%
M6.6%, FISHHEXHT . RRHHBEARE
BEALAEM25% AR EFEMGKREYET
| BEETREED37.9%, A—8ELXET,
Tt FH B3 B8 4 A0 T8, K, 0 105 kg hm ™ 2 B 7= {8 70 46 e 35

55,558 TF K0 60 kg hm™2F1 150 kg hm " 24b B
0.9%.29.9% 1 8.2% .42.5% ; i S AL 4 b ¥ 7
K,0105 kg-hm B = EH B &, 2 51 & F K,0 60
kg*hm ™ 2H1 150 kg hm 2403 0 9% F1 0.4% ,K,0 60
kg+hm B SE W 25 BB, 23 517 F K,0 105 kg hm >
150 kg-hm 24bH 0.15% #1 8.9% ., L b 4rHrik
B, e BRA BRI T £/ A, HeEH B i
POREMENG WESBREAESSHA WS
TH EEEHAAEEENIAEMHERAENTE
Bz —.

£33 TRAHAELBHNOHNRREEVEREFRRLER

Table 3 Patassium efficiency and economic efficiency comparison with different potassium treatments

[ | MIEHA HERA 2L € HpRE
] - . — — . 2 — . ; i HIRERE
/(F-hm™%) /{7 hm™*) /(3L +hm™*) /(5% "hm™?) A%
Treatment T ) X KFCR
—2 Output value Potassium input Others input Net income AKUE
/(kg'hm ) -2 -2 -2 -2 -1 /%
/(yuan-hm~?) /(yuan-hm™?) /(yuanhm™?) /(yuan*hm™?) /(kgkg™")
CK 0 21661.5 0 16362.0 5299.5 — —_
60 22449 .0 450.0 16362 .0 5637.0 18.75 3.5
K;50, 105 244727 787.5 16362.0 7323.2 38.25 11.5
150 22627.5 1125.0 16362.0 5140.5 9.20 4.3
60 22113.0 360.0 16362 .G 5391.0 10.75 2.0
KC1 105 22302.0 630.0 16362.0 5310.0 8.71 2.9
150 22207.5 900.0 16362.0 4949 .5 5.20 2.5

EmRMNYELETHERTE AT TRE 0.7 5 kg™ BRBE T K0 7.5 75 kg™ ' EALFFH K,06.0 75 kg ' N FH 4.2 T+
kg™'\P,0;4.3 TC-kg ! FHEE 1.6 Th-kg ™! WA BIE A 4 800 JE(1.6 TG -kg ™" x 3000 kg) ; EAH S H A4 A 10 800 75 (180 A T x 60 5&/ T )«

Note : Product and material were calculated in the same year, potato was 0.7 yuan-kg~ ', K,O from Potassium Sulfate was 7.5 yuan*kg ™', K,O from Potas-
sium Chloride was 6.0 yuan*kg™', N was average of 4.2 yuan'kg™', P,0; was 4.3 yuan-kg ', seed potato was 1.6 yuan-kg™', input of seeded potatoes was
4 800 yuan in per hectare, input of labor was 10 800 yuan in per hectare.
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2.5 AEMEAENSHERRRENT®

REMAFE(AKUE) WM RZF AR, ERRH
AETREM=DHRENED, BRUVAEFFEE
iRz —%, NER3ITLE S, B LEE KO0
60 kg-hm ™ *Z 105 kg-hm ™ 2[X 8] , {4 B S H AL B K
ZF AR EEMX, MAE K0 105 kg-hm 2 E 150 kg
-hm X (B IESF A R, 2 FuA %, 1B K,S0, i& B A
BHEN BUBEEERENSME =R IES.
KC1 4 F27E K,0 60 kg-hm™ 2% 150 kg hm™2[X 8] , }E
HE SHIEHREF FHRE R, 58 204 Kb
EHENBME =GR, R KEEET, ik
B REFAES TELT . BEE29.5%,

FE#} STERE (KFCR) /2 2 B 4 8 AR B i A 7
e FTRIFEAR ), B CK AL RN L S %
RO, UEAEERITHIXTE (X3 &
BRA fn &1L 4L B K0 60 kg * hm > & 105
keg'hm X 8], JEHE S HE B E EHEX, M
# K,0 105 kg*hm 2 E 150 kg+hm 2 [X |6}, W 2 £7 48
XiEHAKERGT , RREFCHENERARES T
KCl, & ik 9.5%., WAMEESHHARUEANE
FREAMEHENIEMmE S, @3 X EEAE ™
RE N SRR,

TR, EZEFRREFHT , RRELSRRERENA
ERRERTHMES & TEAH, £ K0 105
kg hm KPR R F R ARMER TR ERS

3 gighitie

DHEREZHEY, B E MR P HRERIK
B X E AR ETE AL, R i A h Bk AL A P Bz
hiEk ERM R SRR, R MRS E
H.EEREEY . ATREERY HETE
REMBEERN S ke RER KPEHE.
K EX HERRLEER, AFTRGERTY
BOHER Ve UERHEHSE BRKELERSE;
£ e 4t N120 kg hm ™2 .P,05 60 kg hm 2% F ,K,0
105 kg-hm W =B EH ., X ULAKEAGERE DL
ERETYHERE MHEN Ve IHEANEE, B
HHMFEARTRESKELAFRBENSE, Bx 5
BEFBEMEZWMIELBEIEEM BT E
RILGIRERTHAMN, E— R BN L EENH
JEHENANEEIAETRE EHEIRESRE™
BETR, 5%A5%2 FRHEEPIHMRER—
H, TR, ESREAIBD, EABIEMEEY
HIEHERRESRETBENMRNLERBZ —,

ERRES, SR EESTEMRAE N:P,0;:

KOt # 1:0.5:0.87, )b S RE EMBF 4 R,
EABPHAAT DREH#EEERNELE N:
KOWLHK1:0.82 B, WETEEFENMRE
BB A RBEIE R B RN, B2 5k 25 0 4 A
FA& 5 130.5 kg-hm 2 N:P,05:K,0 5 1:0.9:0.87
FH N:K,0 tb—3, H52 5% 19408 -
10RENREME EHREABEERERKLSP, &
ABERAEBAZN, E#HEFERMKAE N 150.0
kg*hm 2#) N:P,05:K,0 5 1:0.55:0.5 iR B 45 3
AR—B,BEUEH N:P,0s b ,N:K,0 tb A
—EER, VREFEHRFEAN KRR AL EE
MERFTH OTRERITFLEERRNAEEDTL
ek, Bl mEaHEeYREEE LD,
HOLR1.29% &% 1.29% EZBE 10.4 mg-kg™ ',
EHH 4.8 mg kg ' TEEHEXGTERS,
N:P,05:K,0tt h 1:0.56:1.75 AR E R A —H,
N:P,Os b AR ,N:K,0 L Z R A FER
Fith T EEY K SEERIB, X WEEAXHRE
BRAR-8, BRABEEHR AN, T EERHESTE
55#ZBERBEEMX, B L BENHS
BxtEmo A%~ BEEEEMR, Hik, L5
FASERESREMEIETHAENERE . &
EIBEEYETEMENEREFEEEE/EH,
FENABHRLTARRE IR ENHETE,

HYEFHREST, B RmEAREEEER
A MR REREYNEERY, KPS 5K
VRN ED RGNS MAS, N REEY 8.
HESFREFAAEEARAY  ERAMYLENE
FLRZ— BASS5EGHEANARE DT KE
HEBERN, REARE EESDEE, HEYNR
WEERER/D, AREIHSMHEYER  BRK™
BERMRE®R, ARBEREY, KO FEMA,
MARRAMNDREFEMARGEHERS TEHK
#,K,0 105 kg- hm 2 &5 T B, 30 ™= & 1 4 ig
R9.75%M37.9% ; SR EERTYEMRE Ve
RHBHMHEARCE TRASLAT MEERESE
BTFAAH; FRNARRENAZAE TR RN
mTEAS, DTN RERRRE ™
BOR MBS R A FHAH, Rt T H %8RS
DRAEERDE, I SX MRS EH KR
B2 R—3 ;B 503 U DU % 48 18 3 o it
M ETEESEEFESMERLES, HILHK
1.26% . B 3 & 66.0 mg - kg ' B3 B 16. 6
mg-kg ' GERCHP 242.0 mg-kg VIE N KM L N
150 kg*hm~2.P,05 90 kg*hm~2.K,0 90 kg*hm~2f} i)
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