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High Yield and Good Quality Germplasm Selection of Potato in
Yunnan Winter Planting and Analysis of Nutrient
Utilization Characteristics
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(1. Tuber and Root Crops Institute, College of Agronomy and Biotechnology, Yunnan Agricultural University,
Kunming 650201, China; 2. Shuangjiang Autonomous County Agricultural Technology
Extension Center, Shuangjiang 677399, China)

Abstract: [ Purpose] To screen potato germplasm with high yield, good quality and nutrient utiliz-
ation efficiency, providing variety for a green and sustainable development of Yunnan winter potato
cultivation. [ Methods ] Lishu 6, a major winter cultivar in Yunnan, was used as control (CK). The
change levels of yield per plant, yield components, tuber dry matter content, starch content, crude pro-

tein content, reducing sugar content and agronomic efficiency of 23 high-generation lines cultivated
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by Tuber and Root Crop Institute of Yunnan Agricultural University were analysed independently un-
der fertilization and no fertilization treatment. [ Results ] The yield per plant of 3S-120, D97, 14009-
23, and 14022 under fertilization and no fertilization was higher than CK. D97, 3S-120, 14022 and
14009-23 with the high levels of nutrient agronomic efficiency, among them, the agronomic effi-
ciency of D97 and 3S-120 nutrient was significantly higher than CK (P<0.05) . Both in fertilization
and no fertilization treatment, the levels of starch contents and crude protein contents of 3S-120 and
14022 were higher than CK, but the content of reducing sugar was less than CK. In terms of tuber
quality, D97 and 14009-23 were similar to CK. [ Conclusion] Lines D97, 3S-120, 14009-23 and
14022 have excellent comprehensive performance in yield, quality and nutrient utilization efficiency,
and present good cultivation potential for further promotion, they can be used as a candidate cultivar

of Yunnan winter cultivation.

Keywords: Yunnan winter planting potato; screening; yield; tuber quality; nutrient agronomic
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F1 1217 0 B bR 25 B 3 5 T CK (P<0.05);
14013-111 B & R e m (81.11%), HikE D97
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wh/N, 8 0.05kg, HEACALFET, 3S-120 Hipksd
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B (95.11%), 1325-D5 B G R 5
(68.59%). Zf LTk, Lt 57, 3S-120.
14022, 14009-23. 3S-112 F12013-16 Ay kkEs B
B T CK (P<0.05).
2.3 &b RTEHAEANAS it RO AR BE T 5 AR A
FH 3% 3 AT I REHE = R DA B R
PEETWRT . vEm ARLER A& i, A s &
W R, IR L, SMARTYR SR
14.67%~24.67% Z [0, V€M & mTE 8.45%~19.33%
ZIA], MRS ETE 0.78%~1.77% 26, 5
TETE 0.01%~0.28% Z[E], AMEALALEET, 14018
F1 14004 /T4 i & 2 B i (22.67%), 6S-18 #i
i (15.33%) , Hor 13 By S0 B T8 i & &
3 E T CK (P<0.05); 14018 TER & &5
(17.65%), 3S-12 (TE R % it Fe Ik (8.45%); D54
HE LSRR (1.45%), D97 f Ak (0.78%),
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Tab. 1 Yield per plant of each line under fertilization or no fertilization treatment
JifIE fertilization A A no fertilization o
(T prmp—— — BB HE JE 47 22/ %
= ~ =7 5% /0 2 ¥~ 2% /0, s
lines B B kg BLCKIM ™= %/% b B ke B CKIE 7= /% yield increase rate
icld per plant compared icld per plant compared after fertilization
yieperp with the CK yiedperp with the CK
L6 (CK) 0.59+0.04 — 0.24+0.02 — 145.83
D97 0.83+0.08* 40.68 0.28+0.01 16.67 196.43
D54 0.42+0.15 —28.81 0.2340.02 —4.17 82.61
6S-18 0.22+0.03 —62.71 0.15+0.03 —37.50 46.67
5S-30 0.47+0.07 —20.34 0.29+0.03 20.83 62.07
3S-69 0.44+0.06 —25.42 0.1340.00 —11.00 238.46
3S-12 0.32+0.04 —45.76 0.14+0.02 —41.67 128.57
3S-112 0.63+0.13 6.78 0.38+0.04* 58.33 65.79
2014-119 0.57+0.06 —3.39 0.26+0.04 8.33 119.23
2013-16 0.44+0.09 —25.42 0.29+0.03 20.83 51.72
2012-Z4 0.43+0.04 -27.12 0.31£0.03* 29.17 38.71
14018 0.34+0.06 —42.37 0.1040.02 —58.33 240.00
3S-120 0.89+0.06* 50.85 0.40+0.04* 66.67 122.50
14017-73 0.49+0.17 -16.95 0.23+0.03 -4.17 113.04
14016 0.45+0.06 —23.73 0.30+0.05* 25.00 50.00
14013-53 0.38+0.05 -35.59 0.14+0.02 —41.67 171.43
14013-111 0.37+0.04 -37.29 0.21+0.02 —12.50 76.19
14009-23 0.70+0.05 18.64 0.31+0.01* 29.17 125.81
14004-SD100 0.34+0.02 —42.37 0.18+0.04 —25.00 88.89
1325-D5 0.22+0.06 —62.71 0.08+0.00 —66.67 175.00
14007 0.52+0.03 —11.86 0.194+0.03 —20.83 173.68
14004 0.51+0.09 —13.56 0.31£0.06 19.17 64.52
14022 0.74+0.01 25.42 0.37+0.04* 54.17 100.00
1217 0.68+0.03 15.25 0.29+0.08 20.83 134.48

W L6 ME6T; “*"FRNEHCKAMALEZER (P<0.05); FH.

Note: L6. Lishu 6; “*” indicates a significant difference compared with CK (P<0.05); the same as below.

(24.67%), 3S-12 i fik (14.67%); 2014-119 [ JE
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F CK, HIE F#5; 14004-SD100, 1217 Fi

3S-69 MFE R ZFHORIIMEAR T CK, 6S-18 157
IAFRORIAR; 14018, 14007, 2013-16, 3S-12,
5S-30. 1325-D5. 14013-111, 14016, 2012-Z4 FI
6S-18 IR AR 2= i E L T CK (P<0.05) .
3 g

T F BT . it I Ak B B I 3 1 N S AR
a5 IE A L SR G it A A G i 1Y
AE Al B 25 35 = BB, B4R R 12.5%~
32.6%"; 4 N, P,0s Fll K,0 Jifi &4 514 250,
135 1 300 kg/hm® B, ZHE4 22 G Fl 28 48 851 mf 1%
77 141.38%"; N, P,0s F1 K,0 jiti JH & 43 51 Ky
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Tab.2 Changes of potato yield formation of each line under fertilization or no fertilization treatment

LN ST

T number of potato per plant

rate of economic potato

% TR /kg

weight of single potato

lines

A fertilization AL no fertilization i fertilization RJffE no fertilization il fertilization RJitifIEl no fertilization

L6 (CK) 3.33+0.58 2.00+0.00 93.00+0.04 78.00+0.80 0.19+0.01 0.11+0.00
D97 5.00+1.00* 3.00+1.00 90.16+0.01 80.83+0.07 0.17+0.03 0.11+0.03
D54 3.33+0.58 2.33£0.58 86.56+0.03 69.71+0.14 0.13+0.03 0.10+0.02
6S-18 1.00£0.00 1.00+0.00 92.70+0.10 77.86+0.08 0.20+0.01 0.09+0.01
58-30 4.00£1.00 3.67+0.58* 85.95+0.06 63.80+0.19 0.12+0.01 0.07+0.01
3S-69 3.33+0.58 2.67+0.58 84.35+0.06 48.14+0.26 0.13+0.02 0.06+0.02
3S-12 2.33+0.58 2.000.00 86.91+0.03 50.13+0.16 0.13+0.01 0.07+0.01
3S-112 4.67+1.15% 4.67+1.15% 85.06+0.08 72.15+0.17 0.13+0.01 0.09+0.01
2014-119 3.33+0.58 3.33£1.15 90.06+0.03 70.20+0.13 0.1740.03 0.07+0.01
2013-16 5.00+1.00% 5.00+0.58* 70.34+0.06 38.64+0.09 0.09+0.00 0.05+0.00
2012-74 2.67£1.15 3.00+0.00 95.11£0.01 70.29+0.13 0.19+0.05 0.11+0.01
14018 1.67£1.15 1.33+0.58 91.95+0.02 73.21£0.15 0.22+40.06 0.08+0.02
3S-120 9.33+0.67* 8.33+0.33* 83.44+1.76 64.00+0.01 0.13+0.01 0.06+0.01
14017-73 3.67+0.58 3.00+0.00 85.06+0.15 68.32+0.06 0.14+0.05 0.07+0.01
14016 3.33+0.58 5.00+£1.00% 92.38+0.02 39.34+0.15 0.14+0.02 0.06+0.01
14013-53 2.67+0.58 1.67+0.58 88.94+0.03 66.68+0.15 0.15+0.01 0.08+0.01
14013-111 2.33+0.58 2.33£0.58 85.75+0.15 81.11+0.07 0.14+0.01 0.11+0.01
14009-23 4.67+0.58* 4.67+0.58%* 89.44+0.03 60.45+0.01 0.15+0.01 0.07+0.01
14004-SD100 3.33+0.58 2.00£1.00 84.70+0.03 61.85+0.17 0.11+0.02 0.09+0.02
1325-D5 1.67+0.58 1.00+0.00 68.59+0.23 61.50+0.17 0.18+0.08 0.08+0.00
14007 5.00+0.00* 3.33+1.52 76.73+0.12 28.05+0.10 0.10+0.01 0.06+0.02
14004 3.33+0.58 4.00+0.00* 94.69+0.03 71.50+0.15 0.16+0.01 0.08+0.01
14022 5.67+0.33* 4.00+0.00* 80.00+6.03 77.33+0.37 0.14+0.01 0.09+0.03
1217 3.66+0.33 3.66+0.66* 93.33+0.67 63.00+2.30 0.16+0.01 0.08+0.01

HAr9R 225, 180 F1 270 kg/hm? Bf, 4%t R34
W BE A T 46.67%~240.00% 2 6], Hrf, 14018,
D97, 1325-D5 Fll 3S-69 14 7= 3 435l i 240.00%
196.43%. 175.00% Fl1 238.46%, 4 ;= g & ) %5
L B A EREE s R A LR
A RIS o ARIVEY S R FRAE D i A [ 35
RIXT R4 R RO — 22 7 I A
R . AHRNEELEE T =5 902 AR “FHI FHAL
Fim TAAE 88; BINEEAER R BURALIE T Rk
308 MARFRI R TAESE 4 455 BHFWSE IR
W HEK-1 M1 HEK-2 FOEFFFHRCE & A 1E 88.
ARFFEFEI . D97, 3S-120. 14022 F1 14009-23 )
TR AR e, SAEAEAI L, MEARG = %
K, RIS RFE S m 00 E, xeemm it
i 7 0T FH 5 Sk ME = 850 AP e B R E .

WF5E R . FRRRSE AL . B T IR

IR R B F R R, SR b
X FTIRIETE, SRR T DR 2 N
JEE, AR &M : 5 A& 2013-16 F1 14007 (1)
SEERUR SR e, (EUR R B R B T R
M/ ME, HOLRERR ™ fE R AT AT 1M
F 6S-18 Fl 1325-D5 1Y 7 A 35 2 1 B0 28 T 121 45¢
. RS RN, IR ORI T3
HERR =AY R 7 &R 3S-120, 14022
F1 D97 {545 foe 125 B BARR S S8 A B A
A, R TATITREE AT R FE 0808 & 0
Mo BeAh, AR LR . FEAE AN A AT AL 2R
T, 3S-120. 14022, D97 Hl 14009-23 F bk ™ &
PIE TS 6 5, 1325-D5 1 6S-18 FARE " & ik
. %8 AR, 3S-120. 14022, D97 Fil 14009-
23 NAEA T A, 1325-DS Fl 68-18 ANif
B e BB THE)
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Tab. 3 Quality of each line under fertilization or no fertilization treatment

%

Bz TS & dry matter content  JE¥) & = starch content ¥ A% 1 & crude protein content i )5 #% & & reducing sugar content
lines it ARIEAL it AR e St fIE it e EN
fertilization  no fertilization  fertilization no fertilization fertilization no fertilization fertilization no fertilization
L6 (CK) 19.6742.52 16.00+1.73 14.33+1.53  12.84+1.09 1.23+0.19 0.90+0.11 0.1140.03 0.22+0.01
D97 20.67+0.05 16.334+2.52 14.33+£3.51  10.96+2.16 1.27+0.40 0.78+0.16 0.06+0.00 0.11+0.01
D54 21.33+£0.01 21.33+0.58* 17.00£1.73  15.08+0.51 1.51+0.01 1.45+0.04* 0.04+0.00 0.14+0.08
6S-18 19.67+2.52 15.33+0.58 15.00+2.00 8.64+3.26 1.4440.12 0.87+0.10 0.28+0.02 0.02+0.00
58-30 19.00+1.00 19.67+1.16* 14.33+£1.52  11.38+0.99 1.49+0.29 1.26+0.10 0.02+0.00 0.03+0.00
3S-69 16.33+0.58 15.67+0.58 11.33+0.58  10.61+0.66 1.39+0.06 0.95+0.15 0.0540.01 0.05+0.00
38-12 14.67+1.53 15.67+1.53 12.00+1.00 8.45+1.37 1.36+0.08 0.79+0.04 0.06+0.01 0.01+0.00
3S-112 22.33+2.08 19.00+1.00 16.33+£3.79  16.31£1.25 1.77+0.15%* 1.10+0.38 0.06+0.01 0.02+0.00
2014-119 24.67+£3.06 21.33+0.58* 19.33£2.89  16.44+1.74 1.50+0.19 1.20+0.12 0.06+0.01 0.10+0.03
2013-16 20.3340.58 20.00+0.00* 14.67+0.58  13.79+0.89 1.33+0.25 0.87+0.09 0.03+0.01 0.03+0.00
2012-Z4 18.67+0.58 21.00+2.00%* 10.33+£8.15  13.05+0.33 1.25+0.11 0.95+0.19 0.02+0.00 0.13+0.01
14018 23.33+1.16 22.67+1.16* 17.33+£0.58  17.65+1.96 1.41+0.14 1.22+0.10 0.02+0.00 0.09+0.00
3S8-120 18.67+0.67 18.33+0.67 16.33+0.13  15.33+0.33 1.35+0.34 0.92+0.05 0.05+0.01 0.14+0.08
14017-73 23.67+1.53 20.00+1.00%* 17.00£1.00  16.23+0.86 1.65+0.12 1.21£0.13 0.224+0.04 0.07+0.00
14016 22.67+0.58 20.33+1.53* 19.00£1.73  14.05+3.36 1.63+£0.21 1.26+0.13 0.01+0.00 0.12+0.01
14013-53 20.33+1.53 20.33+1.53* 16.67+1.16  16.07+0.90 1.55+0.11 1.29+0.13 0.04+0.00 0.05+0.00
14013-111 20.00+0.00 21.33+0.58* 17.00+1.73  15.23+£1.93 1.63+£0.19 1.08+0.09 0.02+0.00 0.11+0.01
14009-23 19.33+1.16 18.00+1.00 15.00+£1.00  12.03+3.76 1.30+0.10 0.96+0.22 0.02+0.00 0.21+0.11
14004-SD100  19.00+0.00 18.67+0.58 15.67+0.58  12.16+0.50 1.47+0.08 1.00+0.02 0.06+0.00 0.03+0.00
1325-D5 20.33+1.16 20.00+0.00%* 17.00£1.00  16.29+0.53 1.35+0.15 0.95+0.04 0.08+0.01 0.04+0.01
14007 16.67+0.58 18.67+0.58 15.33+0.58  11.97+0.54 1.35+0.11 1.15+0.12 0.02+0.00 0.19+0.01
14004 21.00+1.00 22.67+0.58* 17.671.16  14.13+4.94 1.434+0.14 1.30+0.03* 0.05+0.02 0.0340.00
14022 23.67+0.88 19.67+0.33* 17.33+£0.67  16.33+0.67 1.67+0.09 1.36+0.09* 0.01+0.00 0.06+0.00
1217 23.00+0.20 18.67+0.33 18.67£1.90  14.67+0.88 1.47+0.12 1.14+0.11 0.04+0.00 0.09+0.02
100 -
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Fig. 1 Agronomic efficiency of various potato lines
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