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Effects of Plant Source and Planting Density on
Production of Potato Minituber
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Abstract: The effects of plant source and planting density on the production of potato minitubers were studied in
order to improve the production efficiency of potato minitubers and reduce the production cost. The experiment was laid
out in a split plot design with four replications. The plant sources, in vitro and hydroponic cultured plantlets, were used
as the main plot factor, and planting densities, 200, 400, 600 and 800 plants/m?, were set as split plot factor. Plant
source had significant effects on all the agronomic traits except for stolon length and leaf area, and planting density
significantly affected on root length, stolon number per plant, leaf area and dry matter accumulation per plant. The
significant interaction of the two factors was observed only for root length. Under the same planting density, the
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minituber number and yield per plant (except for 600 plant/m?) of hydroponic cultured plantlets was higher than those of
in vitro plantlets. In main factor, ir vitro and hydroponic cultured plantlets, minituber number and yield per plant under
200 plants/m? treatment were all significantly higher than those of other three high density treatments. The increase in
minituber number and yield per square meter decreased with the increase of planting density. Compared with 200 plants/m?,
the sharp increase was 68.0% and 46.0%, 25.3% and 20.1% for both plant sources from 200 to 400 plants/m?
respectively. The increase for in vitro plantlets from 600 to 800 plants/m* and hydroponic cultured plantlets from 400 to
600 plants/m? declined sharply, and the weight per minituber also decreased. Plant source and planting density could
significantly affect minituber number, yield and weight per minituber. On the basis of ensuring the weight per minituber, it
is important to obtain more minituber numbers per square meter. Six hundred plants/m? for in vitro plantlets and 400
plants / m* for hydroponic cultured plantlets obtained not only appropriate weight per minituber, but also optimum
minituber number per square meter. Therefore, considering both production costs and economic benefits of potato
minitubers, the planting density of 600 plants/m? for in vitro plantlets and 400 plants/m? for hydroponic cultured plantlets

could obtain better production benefits.
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Table 1 Analysis of variance of agronomic traits (40 d)

8 Stk a M

Variation source M i3 WEZEGE WERERKE WEEML R TS 7/ g A 5
Plant height Root length ~ Stolon number Stolon length ~ Stolon branch ~ Chlorophyll ~ Leaf area  Dry matter

TR Plant source (Ps) 1 33.58' 72.6' 18.917 0.004™ 81.3" 19.78 88.4" 0.3917

& Density (D) 3 5.52" 31.77 1.01° 0.768™ 5.5 3.76" 150.9° 0.096

IR < % PsxD 3 1.53" 8.1" 0.42" 0.205" 13" 0.76" 58.6"  0.080"

1522 Error 24 7.84 2.0 0.31 0.327 2.4 2.74 34.4 0.031

B RE Total 31

e *FRREFRFH(P<0.05), »FREFWEE(P<001), ns BREZRZARE. T,

Note: * indicates significance at P < 0.05, ** indicates highly significance at P < 0.01, and ns indicates no significance. The same below.
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Table 2 Effects of plant source and density on agronomic characters

HE R 7 e (IS R WRERKE WEZESE MR MEA TR R
Plant source (Ps) (#f/m?) (cm) (cm) (ANHR) (em) (AMER) (SPAD) (em?) (g/tk)
Density Plant height Root length  Stolon number  Stolon length ~ Stolon branch Chlorophyll ~ Leaf area  Dry matter
(plant/m®) (No./plant) (No./plant) accumulation
(g/plant)
T 200 20.98 a 9.18a 2.20a 3.04 a 5.10a 27.89 a 17.18 a 0.33a
In vitro
400 2223 a 8.40 a 1.80 a 293 a 435a 28.44 a 1941 a 0.29 a
plantlets
600 23.90 a 7.93 a 1.95a 2.83a 5.15a 29.39 a 1741 a 0.29 a
800 21.83 a 6.35a 1.80 a 2.68 a 430 a 2943 a 1291 a 0.31a
TR B 200 24.13 a 13.33 a 3.80 ab 348 a 9.30a 26.71 a 28.36 a 0.79 a
Hyd ic
YEROPORIE 400 24352  1098ab  3.10be 2944 7.25a 26.83a 20.11h  0.58ab
cultured plantlets
600 2493 a 10.15 ab 410 a 2.8l a 8.50 a 28.33 a 19.77 b 0.44 ab
800 23.73 a 8.53b 290 ¢ 234 a 6.60 a 27.00 a 11.96 ¢ 0.30 b

e [ ECE 5 AN TR 7B 3R TR — T RS ) % Ak B ) 2 5 15 510 0.05 ¥ % K F- o R Duncan's . F[H),
Note: Values followed by different letters in the same column for each plant source are significantly different among different density treatments at

0.05 level as tested by Duncan's multiple range test method. The same below.
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Table 3 Analysis of variance of minituber numbers and yields

S QU df MS

Variation source FURRSS AL SRVSSE Vi EENATEALEE 24 CEDATE RS Vi S
Tuber number per ~ Tuber weight per Tuber number per Tuber weight per Weight per
plant plant unit area unit area tuber

TR Plant source (Ps) 1 3.207 0.65™ 577 096" 45 628" 0.06™

% Density (D) 3 1.07" 35.627 925 188" 7723137 3.76"

THIE X B Ps x D 3 0.15" 0.30™ 8 657 13 584" 3.13"

15%2% Error 24 0.02 0.22 8150 37450 0.13"

JBE ST Total 31
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Table 4 Effects of plant source and density on minituber numbers and yields

BT W HRREE AL FARREE BAALIFRSE R BAALI ARG R
Plant source (Ps)  (#£/m’) CRi/BR) (g/tk) (Chi/m*) (g/m’*) (g/fr)
Density Tuber number per plant ~ Tuber weight per plant ~ Tuber number Tuber weight Weight per tuber
(plant/m®) (No./plant) (g/plant) (No./m?) (g/tuber)
B 200 191 a 7.16 a 381.3d 1431.6¢ 375a
fnvitro 400 1.60 b 4481 640.7 ¢ 17932 2.80 b
plantlets
600 1.46 be 3.54¢ 875.7b 21214 a 2.42 be
800 1.38¢ 274 ¢ 1106.7 a 21939a 198 ¢
KB 200 294 a 798 a 588.0d 15959 ¢ 271 a
Hyd i
yetopome 400 2.15b 479h 858.7 c 19173 b 2.23b
cultured plantlets
600 2.02 be 352¢ 1212.0b 2 109.4 ab 1.74 ¢
800 1.78 ¢ 2.77d 1420.0 a 2219.6 a 1.56 ¢
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Figure 1 Effects of plant source and density on minituber size distributions of potato
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