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Abstract: Potato is one of the potassium loving crops and the potassium is essential to the development of potato
yield. Highly efficient utilization of potassium for potato not only decreases the consumption of potassium fertilizer, but
also lift the fertilizer use efficiency and protect the agricultural eco-system. The split plot design was employed in the
experiment with two potassium nutrition levels (75 and 300 kg/ha) and 20 potato varieties (lines) to study their
potassium uptake and utilization efficiency and classify them. The indicators related to potassium uptake and utilization
efficiency of potato varieties were significantly different at two potassium levels. Potassium uptake efficiency was highly
significantly positively correlated with plant potassium content at low potassium level, and significantly positively
correlated with tuber potassium content at high potassium level. The potassium utilization efficiency was highly
significantly negatively correlated with plant potassium content at low potassium level (r«;s = -0.523**). Based on the
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potassium nutrient efficiency of potato, 20 varieties (lines) were classified into four types. 'Qianyu 6' and '378711.7' were

the representative double-efficient varieties, '08 CA0710' and '09307-830' were the double-inefficient varieties, 'Mira' and

'Zhongshu 19' belonged to the high-potassium-efficient type, and 'Huayu 5' and 'Zhengshu 5' belonged to the low-

potassium-efficient type. The coefficient of variation of tuber yield per plant under two potassium levels was large, which

could be used as the preferred index to evaluate the potassium utilization efficiency.

Key Words: potato; genotype; potassium uptake efficiency; potassium utilization efficiency; evaluation method
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Table 1 Potato varieties (lines) used in experiment
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Table 2 Variation of potassium uptake and utilization efficiency in potato varieties (lines)
28 P (/R R A B s i PRWASRCE O EERARCE  ERIGREEE
Parameter Yield (¢/plant)  (g/#k) (g/kk) (%) (%) (%)
Plant K content Tuber K content  Plant K uptake K utilization K harvest index
(g/plant) (g/plant) efficiency efficiency
I fIRBR K75 65.00~515.00  0.14~1.95 0.46~3.46 48.59~268.83 8.48~27.13 30.84~92.22
Range o
& =B K300 50.00~630.00  0.03~1.86 0.54~5.73 9.49~95.83 6.73~25.02 44.69~96.73
SR KA K75 219.58 0.75 1.52 136.12 17.20 66.98
Average .
= K300 262.42 0.61 1.90 37.57 17.91 75.19
ARG R IR K75 42.59 60.84 48.73 40.69 20.23 49.70
(%) CV .
= K300 53.01 65.47 55.01 48.02 22.40 46.65
Mean squares e . 5 % ek # L2
TR x BKSE sex ok ok ok ok ok

e *FR0.05 K2, #+FR0.01KFRE. T,

Note: * significance at the 0.05 level; ** significance at the 0.01 level. The same below.
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Table 3 Correlations between parameters related with potassium use efficiency in potato

2 R FrE MIRESAIE HOEEEEE AR AR ERECR B FRTIRCE

Parameter K level Yield Plant K content Tuber K content Total K uptake ~ Plant K uptake ~ Plant K utilization
efficiency efficiency

AR £ 4 I K75 0.205

Plant K content EH K300 Z0.028

Hes e ICH K75 0.138 0.176

Tuber K content EHIK300  -0.050 0.179

eV ie IHH K75 0.164 0.444" 0.823"

Total K uptake EHI K300 -0.106 -0.668" 0.264

T ES IR K75 0.007 0.529" 0.205 0.256'

Plant K uptake efficiency  wori 1300 0,047 0.208 0.300 -0.568"

eV ES fiRA K75 -0.025 -0.523" 0.118 -0.098 -0.081

Plant K utilization efficiency ey 11300 0,170 0.410" 0.334" ~0.044 ~0.072

B R IBORAEEL ICEA K75 -0.078 -0.755" 0.383" 0.039 -0.342" 0.650"

Nharvest index FHI K300 -0.019 -0.036 0.327° -0.302" 0.913" -0.191
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Table 4 Yield differences of potato varieties (lines) under different potassium application levels

At () BRI pf i [ e e A T ARRAXS
Variety (line) (g/tk) (g/t) Relative yield per plant
Yield at low K level (g/plant) Yield at high K level (g/plant)

378711.7 306.67 abe 278.33 abed 110.18
049565 173.33 abe 246.67 abed 70.27
08CA0710 100.00 be 91.67d 109.09
09307-830 96.67 ¢ 80.00 d 120.83
2014X3-1 228.33 abe 335.00 abed 68.16
B20-7 135.00 be 133.33 bed 101.25
C19 226.67 abc 136.67 bed 165.85
S03-0452 193.33 abe 393.33 ab 49.15
S21 203.33 abe 420.00 a 48.41
%355 Anlong 5 230.00 abe 393.33 ab 58.47
JIIF 117 Chuanyu 117 321.67 ab 301.67 abed 106.63
B 78-11 Enshu 78-11 183.33 abe 246.67 abed 74.32
#8355 Huayu 5 273.33 abe 178.33 abed 153.27
%65 Lishu 6 211.67 abe 141.67 bed 149.41
W 245 Liangshu 2 135.00 be 100.00 cd 135.00
KHi Mira 195.00 abe 42333 a 46.06
4645 Qianyu 6 368.33 a 411.67 a 89.47
K Zaodabai 266.67 abc 361.67 ahc 73.73
55 Zhengshu 5 301.67 abe 206.67 abed 145.97
"2 195 Zhongshu 19 241.67 abe 368.33 ab 65.61

W [ GEHE R Duncan 2 8 03, AR/NE FEREFRIR 22 548 0.05 BFAK V. T,
Note: Values followed by lowercase letter within each column are significantly different at 0.05 level as tested using Duncan's multiple range test

method. The same below.
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Figure 1 Cluster analysis of potassium nutrient efficiency in different potato genotypes




+430+ PE DR, H3585, S5, 2021
x5 TEHZXBIRESM(R)NHEZREMFANESR
Table 5 Variation of K uptake efficiency and K utilization efficiency in different K utilization efficiency
types of potato varieties (lines)
B AR (R FAREII Rt HeEE R R E TG &S el S
Type Variety Yield Plant K Tuber K K uptake K utilization
(line) accumulation accumulation efficiency efficiency
i i B s A RE = I e B i e
Low K High K LowK  HighK LowK HighK LowK HighK  LowK  HighK
level level level level level level level level level level
Pty e W3ECS 368.33a  41167a  1.10ab  0.71b  238a 228ab  208.79a  44.77ab 16.67a 21.98ab
Efficient—efficient
378711.7 306.67 ab 27833 bc 0.74abc 0.45bc 1.74a 1.79c¢d 14838 ab  3351bc 21.39a 21.15ab
TR s H¥55  273.33ab 178.33c¢d  039¢  022¢  215a 1.16de 152.18ab  20.69cd 19.11a 20.44 ab
Efficient—inefficient
6% 211.67ab 141.67d 0.61bc 0.16c 1.16a 0.82e 105.93 ab 1471 ¢ 17.09a  20.69 ab
e B R S21 203.33ab 420.00a  0.54bc 1.14a 129a 274a  109.45ab 58.24a  18.84a 18.25h
Inefficient—efficient o
12195 241.67ab 368.33ab  1.40a 0.75ab 191a 2.52ab 198.87a 49.02 a 1543 a 23.12a
UL 08CA0710 100.00 b 91.67d 0.20 ¢ 0.13¢  0.75a 0.61e 57.14b 11.17 ¢ 18.59a 20.07 ab
Inefficient—inefficient
09307-830 96.67 b 80.00 d 027 ¢ 046bc 0.63a 0.86e 54.08 b 19.77 ¢d  2230a 11.17¢
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