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Table 1 Dry matter weights of sweet potato genotypes with different potassium use efficiencies at different growth stages
Ji22 K1 5.49+£0.72 ab 18.49 + 1.61 ab 27.77+£3.15b 2520+2.73b 19.08 £1.02b
KO 4.97 £0.88 ab 23.60+2.70 a 35.13+£3.09a 38.54+8.17a 2854+ 1.18a
Xu28 K1 5.74+£092a 1591 +£546b 18.86 +2.21 ¢ 28.46£1.39b 20.46£3.80b
KO 433+£0.75b 19.33 £0.93 ab 23.24 £3.66 bc 3833+698a 24.03 £6.98 ab
Ns Ns o Ns Ns
o o o * o
Ji22 K1 1.78£0.26 a 1537 £4.49 ab 30.43+£4.88b 70.16 £5 91 b 77.65+£6.32b
KO 0.57 £ 0.24b 8.28+4.74b 1926 £3.71 ¢ 4770 £ 11.84 ¢ 50.30+£3.63 ¢
Xu28 K1 0.58£0.34b 18.54+1.87a 4156 £591a 11557+ 13.7a 12570 £7.60 a
KO 0.37+0.11b 8.06+586b 22.79+6.03 ¢ 69.05+£8.34b 73.33+£3.86b
*x Ns *x *% *x
Ns wok P<0.05
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Table 2 Potassium concentrations in different parts of sweet potato genotypes under different growth stages
Ji22 Kl 205+39b 21.5+09b 36.7+23b 226+14b 21.0+6.6a 22.1+12b 125+22a 125+09a 12.6+0.7a
KO 205+04b 202+12b 362£3.6b 228+1.1b 126£45b 21.7£1.0b 6.0+08b 7.8+£06c 70£05¢
Xu28 K1 25.1+12a 329+32a 62.7+11.6a 342+1.6a 21.1+£24a 33.1+2.0a 100*£32a 107£08b 106=*1.1b
KO 142+10c 22.6£3.0b 349£6.0b 214+25b 92+£25b 21.0+3.1b 41x08b 7.8+1.7c¢ 67xl.1c
Ns o o o Ns o Ns Ns o
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28
(D) 1 22 28 28 (
22 ) 42 32
22 20 1.5 28
28 22
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Fig. 2 Potassium use efficiencies of different sweet potato
genotypes

4 48
15000 o
sk @ a , CUi2KI Ei22K0 1350 CJi22-K1 =1Ji22-K0
l 1 EEXu28-K1 EmXu28-K0 1200 F EEXu28-Kl  EEE Xu28-KO
£ 400} a a 100 I
B L e I £ o0} -
aliﬂ 500 b \ b b b 2 750 Tk
& be B 600f i ¢
& 2 I b sl a @ dids | |}
= X L I s 555 |
-fl 200 C C ¢ B 300 a a b b 3::%:::3 3
c ; - T 2201908
= g 150 BLEEL : @
100 § a : ‘
wE e |
0 . - - § L '
MERS R kb ok T T K400 i) A WAk
ENGEREE AR
1800 . 160
ool © o2k E=mi22-Ko a a
9 Xu28-K 158 Xu28-K0 S 140
1400} N
\ \ 120
1200F [\ o
% — N \ £ 100
£1000F \ 2
I \ = 80
ﬂ‘;;“é 800} a el \ I
o0 L c Clic B
= b \ = 60
& 600f =
= 400f o[ ] \ \ * w0
s c'a c \ \ 20
200f - e I\ \ \
[iEg. MERH R B ek Kl KO © Kl KO
AFAFH] 2 28
(A: Hu_55; B: MU C: 48 kk; D: 7401
1 AREBEEFRZWEBSERE
Fig. 1 Potassium dislocations in different parts of sweet potato genotypes under different growth stages
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x3 WHEXRGHEXFMEZRMEXE (n=16)

Table 3  Correlation of potassium use efficiency and related characteristics of sweet potato

KHI

KIUE-T
KIUE-B

0.016
0.153

0.005
0.185

0.050
0.097

—0.541%*
—0.721**

—0.581**
—0.628**

—0.547%*
—0.721**

0.230
0.005

[13]

3.1 2.6

28

22

(3]

2.0

1.5

[14]

22
28 28

22 20 25
28 (
) 42 32

28
22

[3,5,15]

28 22

28 42 32 22

20 1.5 28

(1]

(2]

(3]

(4]

(3]

(6]

(7]

(8]

(9]

[10]

22

Vincent L. Tropical root and tuber crops: Cassava, sweet
potato, yams and aroids[C]. Oxford shire, UK: CABI
Publishing, 2008: 97

FAO. World information and early warning system on plant
genetic resources. Rome: Food and Agriculture Organi-
zation of the United Nations, 2009.

George M S, Lu G Q, Zhou W J. Genotypic variation for K
uptake and utilization efficiency in sweet potato ([pomoea
batatas L.) [J]. Field Crops Res., 2002, 77, 7-15

Wu J T, Zhang X Z, Li T X,
efficiency of potassium (K) uptake and use in barley
varieties[J]. Agric. Sci. Chin., 2011, 10 (1): 101-108

Wang J D, Wang H Y, Zhang Y C, et al. Intraspecific
variation in potassium uptake and utilization among sweet
potato (lpomoea batatas L.) genotypes. Field Crops Research[J].
2015, 170: 76-82

et al. Differences in the

) (1.
542-549
Gerloff, G C, Gabelman, W H. Genetic basis of inorganic
plant nutrition[C]//Lauchli A, Bieleski R L. Encyclopedia of
Plant Physiology. Berlin, Germany: Spring-Verlag, 1983:
453-480
Yang X E, Liu J X, Wang W M, et al. Genotypic
differences and some associated plant traits in potassium

, 2014, 40(3):

internal use efficiency of lowland rice (Oryzasativa L.) [J].
Nutr. Cycling Agroecosyst., 2003, 67: 273-282

Yang X E, Liu J X, Wang W M, et al. Potassium internal
use efficiency relative to growth vigor, potassium
distribution and carbohydrate allocation in rice genotypes[J]. J.
Plant Nutr., 2004, 27, 837-852

Zhang G P, Chen J X, Eshetu A T. Genotypic variation for
potassium uptake and utilization efficiency in wheat[J].

Nutr. Cycling Agro-ecosyst. 1999, 54: 41-48



[11] Damon P M, Rengel Z. Wheat genotypes differ in potassium 2008, 41(2): 488-493
efficiency under glasshouse and field conditions[J]. Aust. J. [14] s s , .
Agric. Res., 2007, 58: 816825 [3]. ,2015, 52(5): 1 078-1 084
[12] . [M]. : ,2000: 28 [15] Yang F Q, Wang G W, Zhang Z Y, et al. Genotypic
[13] s , , . variations in potassium uptake and utilization in cotton[J].
[1]. , J. Plant Nutr., 2011, 34(1): 83-97

Different Responses to Potassium Stress Between Sweet Potato
Genotypes with High and Low Potassium Use Efficiencies

WANG Ji-dong"**, WANG Huo-yan', XU Xian-ju*®, NING Yun-wang™”,
ZHANG Yong-chun®?, ZHOU Jian-min'", CHEN Xiao-qin'

(1 State Key Laboratory of Soil and Sustainable Agriculture(Institute of Soil Science, Chinese Academy of Sciences), Nanjing
210008, China; 2 Agricultural Resources and Environment Institute, Jiangsu Academy of Agricultural Sciences/Scientific
Observation and Experimental Station of Farmland Conversation and Cultivation in Jiangsu, Ministry of Agriculture, Nanjing
210014, China)

Abstract: Different responses of potassium accumulation and distribution characteristics to potassium stress were studied
between sweet potato genotypes Xu28 of high potassium utilization efficiency and sweet potato genotypes Ji22 of low potassium
utilization efficiency. The results showed that potassium stress increased the growth of above-part, restrained the root growth,
while the change extents were different between the two genotypes. Xu28 had stronger ability in root expanding than Ji22.
Potassium concentration in Xu28 seedlings was significant higher than that of Ji22, especially in leaves and petioles, 33.1% and
33.9% higher, respectively. While at harvest period, potassium concentration in Xu28 whole plant was 8.7 g/kg, significantly
lower than Ji22 with 9.8 g/kg. Under potassium application or potassium stress, the ratio of potassium distribution of root to shoot
were 4.2 and 3.2 for Xu28 and were 2.0 and 1.5 for Ji22, respectively, indicating Xu28 had an ability to dislocate potassium and
dry matter to tube root more effectively than Ji22. Potassium use efficiency (KIUE) of two genotypes ranged from 65.1 to 135.9.
Xu28 both had significant increase in KIUE under potassium application or potassium stress. The concentrations of potassium in
sweet potato shoot, root and whole plant are the dominated factor for potassium use efficiency, indicating higher potassium use
efficiency of Xu28 is due to its higher potassium concentrations in leaves, petioles and shoots at seedling stage as well as the
higher ratio of potassium accumulation in root to shoot and low potassium concentration in plant.
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