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Effects of Density and Density Control Methods on Agronomic
Character and Yield of Potato
SUN Lei™, TIAN Jingxuan', YU Hongtao®, LI Gongyi®, TAl Feng', ZHANG Liang', XING Yangyang'
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Abstract: "Youjin' and 'Kexin 13' were used to study the effects of density and density control method on agronomy
characters and yield of potato tuber in 2014 and 2015. The planting densities were 6 hills/m?, 9 hills/m* and 12 hills/m? with
1 or 3 stems/hill for the variety of "Youjin', and 6 hills/m?, 8 hills/m? and 10 hills/m* with 1 or 2 stems/hill for 'Kexin 13'. When
planting density increased from 6 hills/m?*to 10 hills/m? ('Kexin 13') or 12 hills/m? ("Youjin') with the same main stem number
per hill, the increase in leaf area index (LAl) and decrease in specific leaf area (SLA) were significantly (P < 0.05). The total
tuber yield and marketable tuber yield increased significantly for 'Kexin 13" with 1 stem number only. As to the treatments
with the same planting density, with the increase in main stem number per hill from 1 to 2 for 'Kexin 13', the plant height

increased significantly for the treatments with 6 hills/m? and 8 hills/m* (P < 0.05), while SLA decreased significantly for the
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treatment with 8 hills/m? (P < 0.05). The total tuber yield and marketable tuber yield increased significantly with increase in
the stem number per hill at the three planting densities (P < 0.05). For 'Youjin', with increase in the main stem number per
hill from 1 to 3, the plant height increased and stem diameter decreased significantly for the three planting densities (P <
0.05), while LAl increased and SLA decreased significantly for the treatments with 6 hills/m*and 12 hills/m?* (P < 0.05). The
total tuber yield at the plant density of 9 hills/m? and 12 hills/m? as well as the marketable tuber yield at the plant density of
12 hills/m? increased significantly with increase in the stem number per hill (P < 0.05). It was found that in the conditions of

this experiment, 6-8 hills/m* and 2 stems/hill were suitable for 'Kexin 13', while 6 hills/m* and 3 stems/hill were suitable for

'Youjin' to get a relatively higher total tuber yield and marketable tuber yield.

Key Words: potato; planting density; stem number; agronomy trait; tuber yield
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Table 1 Basic soil fertility

A H ML (g/kg) %A (me/kg)

PR (me/kg) A (me/kg)

H
Year Organic matter Available N Available P Available K P
2014 36.3 99.80 47.8 211.5 5.86
2015 44.7 77.94 342 190.6 6.45
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Table 2 Nutrient application rate and densities of different treatments

hi L] HEAB ik (kg/hm’) Application rate (kg/ha) TR0 R E(Um®) S (em)
Variety Treatment N P,0; K,0 Stem number (number/hill)  Planting hill (hill/m*)  Hill space
6-1 150 75 150 1 6 249
6-3 150 75 150 3 6 24.9
Ju4s 9-1 150 75 150 1 9 16.6
Youjin 9-3 150 75 150 3 9 16.6
12-1 150 75 150 1 12 124
12-3 150 75 150 3 12 12.4
6-1 150 100 150 1 6 24.9
6-2 150 100 150 2 6 24.9
TEE 135 8-1 150 100 150 1 8 18.7
Kexin 13 8-2 150 100 150 2 8 18.7
10-1 150 100 150 1 10 14.9
10-2 150 100 150 2 10 14.9

14 BUERMET %

OIRESRZEIE Y . BRI . SR R
WA 5 FH AT . B/ N T A2

FLACSRIER 3 bR AR R, B RO 2 2
AR R R, TR R RO 2R, JF
90 FEMIFE—NE(EL, B4 BUE R EEEC 25
PR e T, LI-3100 MR SEE it -
AL, SRJG 105 CATE, 75 CHEEfEE, FRitTE.

WA AR /N X 10.7 m? JEA TN, B4
EEMBENE(>75¢) 5,

A 2L (Leaf area index, LAI) = fEPRSEIM T
FR(o?) o 0 78 55 - TR (m®)

He -2 (Specific leaf area, SLA)(g/em’) = I+
H (g)/MH A (em®)

BRI Excel 2013 F1DPS 7.65 {44 A

2 HREH
21 BFERFERAEAXMNDREKRSEZHEDN

=1

M3 AL, BCERBAAFER, R 1357

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

Bt 5 406 Fh o CECFR 6 o 0m BEINE] 10 7 0m?, Bk N
1.2~45 cm, ZZHIB/IN0.1~04 mm, {HZEFARIEREK
oy JUA B RE RN 6 7 m BE IR 12 70y,
PRSI 0.5~4.8 cm, ZEHI/N 0.2~1.5 mm, {HALAE
3FZEEMT, RAUNHIMRE B ZEE T 69
X’ (P < 0.05) . #&FhCEOHEE R, 58 13557
Wil 2R LR 24>, PR 2.5~
5.1 em, ZEHLE/DN 1.2~1.3 mm, 6 F18 7/m’ By 214
T, thEZERIBRE R EKE(P<005), Ju4 bEE
BECEZERR 1A 34, BREE N 5.0~7.9 em,
ZEMIR/N 2.4~33 mm, AFEEFE R, B
FIZEM A 22 S 3k B B K- (P < 0.05) o X i
HEATAH OGRS M 2 B, B T AR 3 2R B B
T A4 TERR 2 0 38 I RN 2L R AR SR R PR A O, A
X 2B R 0.97 F1-0.97 (Tt 4’ ) K 0.92 F1-0.94
CRH 135, BRI B E KT (P<0.01).
22 ZFERZFEREAFXMHERIEHMEME
s

mFRApR, FEHAHRE, FEH 135k
B R R EH 6 70m? B 10 /U, B 2R

http://www.cnki.net



*348 thE AR, H324, oM, 2018
#®3 ZERZEREAXNDREXRSAZHEAZM
Table 3 Effects of densities and density control methods on plant height and stem diameter
LD LbEg 5 (em) 2501 (mm)
Variety Treatment Plant height Stem diameter
6—-1 54.4 ¢ 125a
. 6-3 60.8 b 10.1b
Juds
.. 9-1 56.3 ¢ 123 a
Youjin
9-3 61.3b 9.0b
12-1 57.7 be 11.8 a
12-3 65.6 a 8.6b
6-1 433 b 12.8 a
6-2 48.4 a 11.6 a
W13 8-1 453D 127a
Kexin 13 8-2 49.6 a 114 a
10-1 47.8 ab 124 a
10-2 50.3 a 11.2a

T BRI TE AR . AR P MUK 0.05 AP 2257 B, B thzzik. T

Note: Plant height and stem diameter are measured at full-bloom stage. Means followed by different letter(s) in the same column for each variety indicates

significant difference at 0.05 level of probability according to SSR method. The same below.

LAL B 38 (P <0.05), H 8 7¢/m’ ] 10 7 /m’
F, SLA B ZERFAG; 2 F25/70, 6 7um B n
F87¢m’, SLA B HRFIK(P<0.05), 8 7Um N
F10 70’ i LALE E3M(P <0.05). ‘L4 fEHE
ZEWF, 1270m’ B9 LA 255 T 6 /U, 11 SLA 2%
KT 67Um*(P<0.05); 3324, 97 Um* N
£ 1270m?, LALBEINAN SLA Bl /N4 3k i 257K (P <
0.05). #FEFEAAFERE, FoH 135 pliE R/ EZE
B LA E 24, BRT 87 Um’ 45 SLA B 325
B hn i 2 FRARAN, FLALRE R LALSS A
SLA BRIRARIB B E KT, U4 fE6 R 12Um’ 5%
TR, BEF R/ EZZEGR 1A NE] 34, LATE
i, SLA B EEM(P<0.05), mknl i, FE#E
(AR 2R, AR LALRE N, SLAWV)N, J
WA Z AR R IR, T e 135
B K IVATR G L A AR A SN
23 FBERZEREARNDEEREFENHIE
RS AL, 2 Sh R385 25 B Rl By
TR Rl RO I SR 12 BAIR, Bl F2 25400
N R AR (P < 0.05) 5 455 2L 50AH R
B AR B R RO b, (RREBR T
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Table 4 Effects of densities and density control methods on leaf area index and specific leaf area (dry weight basis)

A b ¥R WRTRAS e Fo 2 (g/m®)

Variety Treatment Leaf area index Specific leaf area
6-1 245¢ 454 a
6-3 430b 41.0b
ok 9-1 3.92 be 433 ab
Youjin 9-3 472b 40.2b
12-1 436b 415b

77777 B B C12-3 B B 576a B _ 380¢ B

6-1 222¢ 496a
6-2 2.99 bhe 48.1a
T 13 8-1 3.35b 477a
Kexin 13 8-2 3.79b 438h
10-1 4.17 a 44.1b
10-2 442a 412b

x5 FERTEREAXMNDRESENZM

Table 5 Effects of densities and density control methods on potato yield

R PR ) ﬁfi%(kﬂ?) PR eld e ke s
Variety ~ Treatment Yield per main stem (kg/stem) (keghill A Total B3 Marketable tuber percentage
6-1 1.09a 1.09 ab 3221 30.4 ab 9%a
6-3 043¢ 129 35.1 ab 31.6a 90b
Tk 9-1 0.90 b 0.90 b 33.6b 2941, 88 b
Youjin 9-3 0.36 ¢ 1.09 ab 36.1a 30.7 ab 851
12-1 0.86 b 0.86 b 3431 2971 87
12-3 035¢ 1.06 ab 3da 3174 85
6-1 0.90 a 0.90 b Bl 285¢ 86 ¢
6-2 0.57h 1.14a 4844 4544 9% a
wEze 8-l 0.83a 0.83 b 419h 3891 Ba
Kexin 13 8-2 0.53b 1.05a 50.8 a 45.6 2 90 b
10-1 0.75 a 0.75 b 4241 3790 89 b
10-2 041 ¢ 0.82h 4984 4444 89 b
3 i @b EFFR AR Z BUR . SRS, AMUR TR

kALY, T ELIE AR AR AL, AR,
PR AR A A IORBUI B8R WDEREMATR R, AM T mmB ™. 2 E
Z—, FEARAA M T Y s b Lo I, AR S ANE RS D A O R, B
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