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Abstract: Potato is a potassium-loving crop and potassium is one of the main factors directly affecting the yield and
quality of potato tubers. The proper application of potash (potassium nitrate) plays a vital role in the growth and
development of potatoes. In this experiment, to investigate the effect of potassium fertilizer on potato growth and
production and obtain suitable potassium fertilizer application concentration for potato, the growth and development
indexes of potato and the starch and soluble sugar contents of various organs were measured under potted conditions
with potassium fertilizer concentrations of 20, 30 and 40 mmol/L, respectively, using 'Jizhangshu 12' potato as the test
material. In the same growth period, plants with potassium fertilizer concentration of 30 mmol/L had the best growth
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condition and the best potato tuber quality, and the soluble sugar and starch contents in both leaves and tubers with

potassium fertilizer concentration of 30 mmol/L were higher than those of 20 mmol/L. The final yield at potassium fertilizer

concentration of 30 mmol/L was more than that of 20 mmol/L; however when potassium fertilizer concentration reached

40 mmol/L, the soluble sugar and starch contents in tubers did not increase and the yield did not increase either.

Therefore, the best promotion of potato growth and development is achieved at a potassium concentration of 30 mmol/L,

which is the suitable potassium fertilizer concentration.

Key Words: potato; potassium fertilizer; growth and development; starch; soluble sugar
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Table 1 Changes in plant height, stem diameter and leaf number of potato at different K fertilizer concentrations

H(D/M)  #5 (em) ZEHL (mm) R E O k)
Date Plant height Stem diameter Leaf number (pcs/plant)
20 mmol/L 30 mmol/L 40 mmol/L 20 mmol/L. 30 mmol/L. 40 mmol/LL 20 mmol/LL 30 mmol/L. 40 mmol/L

19/07 6333+492a 6559+4.85a 55.10+2044b 620+042a 6.30+0.40a 6.22+0.48a 11.3+12a 11.8+x19a 1l.1+1.1a
22/07 6478 +387a 67.11x6.11a 6222+44la 630+0.66b 6.80+1.24a 6.18+0.57b 11.4+15b 123+25a 11.2+1.0b
25/07 67.11+7.47h  73.00+574a 6656+495b 6.80+1.32a 7.00+0.64a 6.65+0.69a 133+13a 13.6+x1.5a 13.1+13a
29/07 71.60+11.50b 77.50+831a 72.80+10.50b 6.90+1.14a 7.20+0.54a 6.87+1.41a 140+2.1b 155+24a 145+18b
13/08 92.60 +13.52b 107.10£7.31a 106.80+7.11a 7.50+1.47b 8.10+0.59a 8.01 +0.86a 183 +13a 193+35a 18.7+22a
04/09 135.00 + 16.22 ¢ 153.00 + 14.51 a 142.00 £20.13 b 8.30+0.57 a 8.80+0.44a 851 +035a 17.1+1.1b 187+2.1a 17.2+2.8b

0 BRI P bR 2E o A5 [R—MoRAL B I(E R AT AN 7B 3ROR 22 57 B35 (P < 0.05) , 28 WHCR /MR # 2280 (Least
significant difference, LSD)¥:, FIAl.

Note: Data are presented as mean + standard deviation. Treatment means of trait in the same row with different letters indicate significant difference

(P <0.05) as tested using least significant difference (LSD) method. The same below.

R2 ARKERETEHEZAGEMREIHENTN

Table 2 Changes in stolon number and tuber number of potato at different K fertilizer concentrations

HiI(o/m) 2R (k) P28k (k)
Date Stolon number (No./plant) Tuber number (No./plant)

20 mmol/L 30 mmol/L 40 mmol/L 20 mmol/L 30 mmol/L 40 mmol/L.
19/07 5.1+28b 6.0+2.1a 49+26b 73x15¢ 9.0+50a 83+3.1b
22/07 55+29b 71+24a 69+14a 13.6+55a 13.6+38a 10.7+42b
25/07 57+15a 51=+18a 52+08a 123+4.0a 126+3.1a 13.0+3.6a
29/07 6.1x1.7a 6.0+18a 65+14a 11.6+35b 146+49a 127+6.5b
13/08 7.1+0.7b 80x1.6a 7.3 +2.0ab 143+35b 163+15a 163+3.1a
04/09 85+22hb 10.0+38a 9.6+27a 13.6+6.0b 18.6+74a 180+27a

®3 TEKEBRETEREREFHEFZSHEEERE
Table 3 Average tuber diameter and diameter range of potato at different K fertilizer concentrations

HIH(D/M) FHEEAE (em) HAZIEH] (em)
Date Average diameter Diameter range

20 mmol/L 30 mmol/L 40 mmol/L 20 mmol/L 30 mmol/L 40 mmol/L
19/07 1.69 £0.52 a 1.72+0.38 a 1.49£0.26 a 0.32~2.77 0.27~2.50 0.24~2.11
22/07 1.88+£0.59 a 1.78 £0.62 a 1.75+049 a 0.31~3.51 0.28~2.99 0.29~2.34
25/07 2.13+0.79 a 2.07+0.57 a 1.92+0.66 a 0.38~3.67 0.57~3.30 0.40~3.12
29/07 225+0.67b 2.95+0.68 a 2.11+0.72b 0.31~4.08 0.27~3.88 0.37~3.71
13/08 333+1.24a 345+157a 333+1.08a 0.38~5.33 0.28~6.68 0.32~4.86
04/09 5.16+1.83 a 528+1.48a 528+149a 0.54~8.37 0.51~7.88 0.50~8.01
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Figure 1 Maximum tuber diameter of potato at different K fertilizer concentrations
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Figure 2 Changes in leaf fresh weight and dry weight of potato at different K fertilizer concentrations
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Figure 3 Changes in stem fresh weight and dry weight of potato at different K fertilizer concentrations
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Figure 4 Changes in root fresh weight and dry weight of potato at different K fertilizer concentrations

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



524

T SRE, 36, o, 2022

9.00
8.00
7.00
6.00
5.00
4.00
3.00
2.00
1.00

2R (o/R)

Stolon fresh weight (g/plant)

0.40

x
x
X

20 mmol/L

19/0 22/07

20 mmol/L
a

MR

30 mmol/L

40 mmol/L

b
a
5

0.35 -
0.30 -
0.25 -
0.20 -
0.15 -
0.10
0.05

HEZETE (g/hk)

Stolon dry weight (g/plant)

AR

x

22/07

X
- [\

19/

25/07 29/07 13/08  04/09

H 1 (D/M) Date

30 mmol/L 40 mmol/L b
§é

25/07
F 1 (D/M) Date

29/07 13/08  04/09

5 AEKERETEHREGAIEHER TENEL

Figure 5 Changes in stolon fresh weight and dry weight of potato at different K fertilizer concentrations
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BEI AR L, 0f . 25 MRAPIER AR g TR
HSEA T o LA (%o DW ) 1B S5 B ol A48 . ) —
BF, e SR R 7 T 19 M9 A 4 H
Hh, BRI MR EE 30 5 40 mmol/L B 3 55 T 20 mmol/L;
SRR ER SRR 7 H 25 H ARV EE 30 140 mmol/L
I 2 5 T 20 mmol/L Ab, FLAYE 0] 25 Fh i by & 5
ToiE 255 W EM & RBR 7 T 19 H Bk B
30 mmol/L ' &5 T 20 1 40 mmol/L &k, FiA4x i} ]
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Figure 6 Changes in tuber fresh weight, dry weight and dry matter content of potato at different K fertilizer concentrations

WAk S L B 227 (R 6). FWRERFARE, HAKBHIAALHKE 30 mmol/L

WEZEPERSEIH4HZAET, BR7HI9H
BRAE R E 20 F130 mmol/L i 2 155 F 40 mmol/L Ak,
RABTHAS AN MTCE E 22 5. 9 4 H#EzZE
TERY SRR B, BPIEHE 20 mmol/L & =T 30
40 mmol/L., HREErpyEty SR, 7H19H

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

L E T 20 mmol/L(9 H 4 HERAN), 7H 22 H 525
H A A E 30 mmol/L {23 15 F 40 mmol/L (£ 7).
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30 mmol/L>20 mmol/L,, 5 40 mmol/L 22 5% A B 3#  30~60 g, HeZEH0E IR ¥R 20 5 40 mmol/L & F
(£8). WGHZENIT S, HEFREB0 g, Pt 30 mmol/l,, HEEFAEE,; HEFEE>60 g,
ZEANECER B R 30 mmol/L 5 F 20 140 mmol/L, H  HRENWEF AR E, FTiE KK 30 mmol/L>
R K 30 5 20 mmol/L>40 mmol/L; PR EHAE 20 mmol/L, 5 40 mmol/L 2ZRAEE (F9).

F4 FEKERETILREMF, £, RPTHAEESENTL

Table 4 Changes in soluble sugar content in leaf, stem and root of potato at different K fertilizer concentrations

H mpana e (%Dw) ZErpAE M (%DW) HR AR (%DW )
(D/M)  Soluble sugar in leaf Soluble sugar in stem Soluble sugar in root
Date 20 mmol/L 30 mmol/L 40 mmol/L 20 mmol/L 30 mmol/L 40 mmol/L 20 mmol/L 30 mmol/L 40 mmol/L
19/07 1258 £0.15¢ 16.54 +1.62a 15.62+0.34b 5.19+0.17¢ 622+0.17a 571+0.17b 8.96+0.55b 1031 +0.19a 10.13+0.19a
22/07 1429 +0.81b 17.85+1.62a 16.57 +1.25b 17.53 +0.87b 20.58 £ 0.60 a 18.85+0.61 b 13.44 +1.43 b 1494 +0.43a 13.92 + 1.48 ab
25/07 1623 £0.51b 18.15+1.62a 17.96 £0.56 b 22.73 +0.62 b 25.30 +0.55a 23.33 £0.88b 1591 £0.71 b 17.74 £0.45a 17.03 £ 1.33 ab
29/07 17.06 £ 1.64a 18.50 £ 1.62 a 18.21 +0.55a 2040+ 1.71b 27.96 + 1.79a 21.62+1.87b 16.02+2.81a 17.57 +1.85a 1741 £ 1.07 a
13/08 20.32 £0.64a 20.29 £ 1.62a 21.43 +1.76 a 32.90 +2.29a 34.18 +2.60a 33.16 £ 1.54a 17.50+1.16a 19.40+1.09a 19.05+ 124 a
04/09 1258 £0.15a 13.28 £ 1.62a 13.45+4.35a 42.68 +4.24a 4497 +5.69 a 43.63 £4.28 a 2547 +4.57T a 2842 +1.46a 27.80+0.82 a
x5 ARKERETIREAGE. RERATIERESENTN

Table 5 Changes in soluble sugar content in stolon and tuber of potato at different K fertilizer concentrations
H i R ZE AT RS (%2 DW ) P A (%2 DW )
(D/M) Soluble sugar in stolon Soluble sugar in tuber
Date 20 mmol/L 30 mmol/L 40 mmol/L 20 mmol/L 30 mmol/L 40 mmol/L
19/07 25.61 +6.84 a 25.15+7.28 a 25.82 £4.66 a 1522 £ 1.23 ab 16.11 +1.61 a 12.73 £ 1.04 b
22/07 2713 £2.90 a 2771 £2.54 a 26.21+£3.39a 16.51 £0.94 b 18.81 £0.33 a 18.51+0.33a
25/07 30.70 £3.67b 3456 +7.89 a 30.95+7.33 ab 19.96 £ 0.46 b 22.69+£0.12a 20.38+1.84b
29/07 48.07 £ 17.55a 36.88 + 10.60 b 36.32+£5.16 b 21.54£4.49b 23.06 £ 6.48 a 2222+ 145a
13/08 4322 £7.61 a 36.72 +3.56 b 3848 +11.30b 22.19+2.72b 2475 +£2.83 a 26.15+1.32a
04/09 28.33+£3.32a 28.64+1.19a 27.86 £ 1.62 a 12.78 £+ 1.33 b 18.80£2.33 a 16.82 +0.59 ab

®6 ARKERETIREHRE. £ RPEHSENEN
Table 6 Changes in starch content in leaf, stem and root of potato at different K fertilizer concentrations

HI i3k (%DW) ZEHEER (%DW) AR FER (%DW)
(D/M) Starch in leaf Starch in stem Starch in root
Date 20 mmol/L 30 mmol/L 40 mmol/L 20 mmol/L 30 mmol/L 40 mmol/L 20 mmol/L 30 mmol/L 40 mmol/L
19/07 636+0.83b 7.62+029a 6.71+037ab 693+146a 744+036a 7.21+0.78a 13.48+1.15b 15.67+0.89a 13.60 +0.60 b
22/07  7.71+0.50b 11.19+0.43a 10.59+1.77 a 7.09+0.78a 8.08+0.72a 7.56+0.53a 16.12+1.18a 18.08 £0.52a 1643 +1.00 a
25/07  9.50+0.87b 1220+0.61a 11.26+0.62 a 9.17+0.79b 11.24 +0.32a 11.00 £0.51 a 17.28 + 1.31 a 18.59+0.41 a 18.25+0.33 a
29/07 10.54+£2.56b 1322 +0.65a 1231 +£0.60a 1241 +1.33a 13.64 +0.46a 13.28+0.92a 17.58 +1.59a 19.04 £ 1.05a 18.92+233 a
13/08 11.70+0.87b 1420+0.61a 13.66 +040a 13.29+0.81a 14.03 +0.43 a 13.51 +0.47 a 18.01 £+ 1.39a 19.81 £0.84 a 19.50 + 0.98 a
04/09 14.29+0.54a 1540+x0.85a 15.04£046a 1496+2.04a 18.73 £2.53a 1693 +1.31a 23.08+1.28 a2 2493 +0.31a 24.82+0.38a

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



TR MR BT Sk DA B AR R L Tk AT AT & A S

L, RRIE, BN, 5 527+

R7 TRKERETEHEZAGE. REPEMSENTL

Table 7 Changes in starch content in stolon and tuber of potato at different K fertilizer concentrations

H 19 HFIZETER (%DW) HeZErhiEs (%DW)
(D/M) Starch in stolon Starch in tuber
Date 20 mmol/L 30 mmol/L 40 mmol/L 20 mmol/L 30 mmol/L 40 mmol/L
19/07 29.57 £4.74 a 29.07 £6.34 a 24.69 + 1.08 b 1728 £ 1.31 a 18.59+041 a 18.25+0.33 a
22/07 2756 £ 1.73 a 27.16 £ 0.69 a 2794+ 1.88 a 31.84+0.84 b 3401 +2.23a 28.86 +0.47 b
25/07 2720+ 0.83 a 29.88 +3.09 a 2729 +3.82a 36.90+2.75b 4293 +£6.82a 36.96 + 547 b
29/07 2793 £3.34 a 2787+ 1.72a 29.12+224 a 47.46 £2.69 b 52.83+1.89a 5331+135a
13/08 3047 +197a 28.61 £ 1.82a 2939+ 1.80a 56.83 +8.99 b 59.13+3.61 a 60.02+745a
04/09 4593 £10.20 a 4273 £6.73 b 43.45+746b 69.69 +0.91 a 7202+ 1.72 a 7393 £3.56 a
*8 AEKRBKRETODRERERLFENTN

Table 8 Changes in final tuber yield of potato at different K fertilizer concentrations
LEIN KB (mmol/L) K fertilizer concentration
Characteristic 20 30 40
FBRT B 2R R (SRR 119+1.1b 125+57a 13.6+5.1a
Tuber number (No./plant)
PR E A (o/ k) 856.43 + 88.17 b 1177.59+37.97 a 1 140.70 + 235.98 ab

Tuber yield (g/plant)

R9 AEAKERETIRERER

“KEEN Rt

Table 9 Final tuber yield grading statistics of potato at different K fertilizer concentrations

Wax:a K AEH EE (mmol/L) K fertilizer concentration
Grading 20 30 40
it (No.)  HHEH(g/BR) it (No.)  HHH(g/BR) Bk (No.) A (g/kR)
Number Weight (g/plant) Number Weight (g/plant) Number Weight (g/plant)
Pt @4 (<30 g) 23+0.7b 41.82+11.15a 40+23a 46.04 + 1531 a 24+1.1b 22.01 +15.21b
Tuber weight (<30 g)
HeEE &1 (30~60 g) 29+07a 127.87 +37.94 a 1.8+1.6b 82.80+73.78 a 34+24a 163.45 +127.33 a
Tuber weight (30~60 g)
HZEH 1 (>60 ¢) 68+13a 686.74 + 113.27b 6.8+2.0a 1048.75 £ 112.27 a 78+20a 855.24 £ 179.91 ab
Tuber weight (>60 g)
3 i B M EEIE IR, Adhikari Fl Karki®& 2L, 38 m

DR ERPEEZAREEY . HooEx D
P AR AN T DY, B A T AR S AR A
RNZH— R IA A R . SEINER HE (K0 ) i
A, fE—EREE Al DU SR 28 | B
UNERTE iRl D RRE = SONRE T 37 SN YN
MR BRI R AR AE K L AR, R A i R

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.
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T B R A KT IR b, BIAEE
B, FEREPCE R IR S, TR
T, HEZEAEENIE B A R Y B
FIEE AR ALY . il A IEAE SRV E IR B, oA
HimEE AR, SR T EEZEnREER
B, ARG, YA A 30 mmol/L
ZANI B B A B0E S T 20 mmol/L, 5 40 mmol/L
(7H 19 HBRAM) T 222 5%, HEEshE KR
(FR2), PTRESE R R A A5 T A e 1) o i e
I T EIZE AR ) A4 S e R )
3 1 A AR 22 R P SRR RO S
MATAIG ST, PR S AR R B A v i
30 mmol/L 2T 20 F140 mmol/L, 7 H 25 H )5 [f]—H}
HAEP AR 30 mmol/L>20 mmol/L(F52) ., SFix—
PRG0S DRI AR AT T R SR 2l ey ER A B X ok 4%
ML 7 A e A T 55 1 S I o B X B 22 85 15
M7 AR rh A IR R BB, R AR A R (B i)
M, (ERZRCH R A (36 3) . BPAE M 4 30 mmol/L
A R 2R AL e i (1) o

FREE . SRR, BE A A RS
i FESTEE . MR TS T R
A AR, HREEM R e S T (F 2.
B 3. KEl4) BB R 45 0140 AR 30 mmol/L
= F 20 mmol/L, M HURE H 3 I R BRIE Mk i 40 5
20 mmol/L 22 5 AN 2 3 (ZEEE T FR AN ) 5 HIE W
40 mmol/L 5 5 & FHIIE KT 20 mmol/L. & 2%
W) T E SEEE (K 5) M T2, Hi
BRI EI . S EYEEE SR S T B R
LR YR B e bR . —BORUL, XA
HRIEASG, THE SEEEM EFRCE TY & &,
Jitn BRAE DR TS ST ot & ey TR B AR
FHR, A b B R . T E S TR
i ([# 6) SV ARF I A H L BE 30 mmol/L /& F 20 Al
40 mmol/L., THAET7H 25 HA19 H 4 H 30 mmol/L
= F 20 mmol/L, 7 H 22 H#125 H 30 mmol/L & F
40 mmol/L, HAHF A2 54 6 2% B /e BURE AT
WA 197 H25H), HAEHKE 30520 mmol/L
(7 A 25 HEAM) 7 F 40 mmol/L, EEUREEH(7 A
29 H K22 J5 BIIEHMERE 20, 305 40 mmol/LZEFA &

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

Fy TSR A 22 H R JEERERREE R 30 mmol/L
i 25 T 20 mmol/L, B E VK B 2h 40 mmol/L B,
T 5w IR B2 KT 20 mmol/L.

HEEEFREE, Hrhieh Eim S8 5 m
(i EEFEAR, JER O 20 e DA,
FEA A AT O R M S S TRk
I, nliEtms e, DR W, g
FURGT . FE T AR K R B WG A vT DA 2E )
S YIRS, A PG TEREERY
K, PRREAR A A YRR, SRR s
R 1R LA R U8 by 558 3 0 o B A3 1) R AR
PR SR A E SR BT A R R, BPIE
FH D TR R S AR . B
TF 5 H Eh A8 ST A MM o B S A o 52 S
e e BRI R B, T R Ay ) et 4 1y 348 i
T Agarp, MRZEr R RrE S (R 4),
FEMCRERTHA (7 H 29 H A1) B8 BEVE B 30 mmol/L
BEFERKTF 205 40 mmol/L(HRERAN) . HeZErpm] 51k
WS (2 5) 45 5 30 mmol/L 3 K F 20 mmol/L
(719 HERSN), A 24 B 30 mmol/L KT
40 mmol/L. M HyE ¥ F i (3 6) 451~ Bof JA B0 L vk
£ 30 mmol/L {2 2 K F 20 mmol/L(9 A 4 H4M) .
Heip ey & (R 7)), &S A u A ek N
30 mmol/L it 5 T 20 mmol/L(7 J 19 H 19 A 4 H
BEAN), B3B8 48 25 5 T 40 mmol/L(7 H 22 H A1 7
H25H)., FHitk, 244PAEHE 4 30 mmol/L A}, ‘3
SREE 125 AR OLRAT, M AR rh ]
W5 380 & 5 AR R T 20 mmol/L, B ZE i i
I, o 20 mmol/L(3R 8, R9), HHEHE
IKF] 40 mmol/L B, HEErh a] i Ml S JE M & AN
PG, eEWATERG . 28 BT, X 3K
125 AR, MR EE A 30 mmol/L B,
R LI IR R
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