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Abstract: Planting density of potatoes in China is usually expressed in the number of seed tubers (seed pieces)
planted per unit area. However, potato seed tuber (seed piece), different from seeds of other food crops, has more than
one eye, and can produce multiple main stems. A single stem has its own roots, stolons, tubers, foliage and
inflorescences. Thus, it is more logical to treat main stem number per unit area as a unit of population. The purpose of
this research was to understand the relationships of main stem density to plant traits and tuber yield in 'Helan 15'
potatoes cultivated mechanically in large ridged-row (90 cm). Various main stem numbers per unit area were attained

through manipulating seed piece size and in-row spacing. The experiment was laid out in a split plot design of three
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replications, with seed piece size (30, 50 and 70 g) being arranged into main plots and in-row spacing (10, 15, 20, 25,

30, 35 and 40 cm) into split plots. Main stem number per unit area was positively associated with total tuber number, but

negatively with mean tube weight. However, the relationships of main stem density to the total yield, marketable tuber

yield, and marketable tuber number were not linear, and could be described using quadratic polynomial equations. For the
total yield, Yoy = 903.278 2 + 63.570 9X - 0.914 9X* (R*=0.759 7, P < 0.000 1), and when X = 35, Y = 2 008 kg/667m?,

the highest value. These results might provide theoretic basis for high-yielding cultivation of 'Helan 15' potatoes.
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Table 1 Analysis of variance for main stem number per unit area in a two—factor

split—plot design of seed piece size and in—row spacing
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X 41 Block 2 229524 11.476 2

FhEEIHR/IN(A) Seed piece size (A) 2 914.666 7 457.3333 51.496 0.001 4
W akE, 4 35.523 8 8.881 0

PRI (B) In—row spacing (B) 6 5507.047 6 917.8413 217.111 <0.000 1
AXB 12 169.333 3 14.111 1 3.338 0.002 5
WEDE, 36 152.190 5 42275
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AbPRZ G F2 2R B AR TS B 6~45 45/, LUFD
EYIHL30 g bR IE 40 em IYAEFRAE A £ 2280w, M
PIHe 70 ¢ ¥RHE 10 em AL BRAH A 2250 2 . X &
ROV, R 30, 50 170 g 19 32500 5
13, 18 F 22 Avm’, T KRR 10, 15, 20, 25,

30, 35F140 em 1 F 22800510 37, 24, 19, 14,
12, 10184 /m*(F2). HIL, FhEvibulik,
PR BB £, T RREE RN, B T
1 FRZEBON L 5 AR FD D) He N R BE BLAR
W 2, EAAT & B/ INFR ) B gl A KRR IR SR



S 15 RIS R RICR T, F 0, (HE, % ~2t -

R FZEHD MR A G/ MR AT L
AT Z W AL AR 258 WA IR Bk

AN [FI R IHR NS R R A5 AT LB A2 1k
T 2 A PR IR 220, T A i H ARG 2

R2 AEFZYIHRA/NFIRREERT E ZHH M (4>/m’)

Table 2 Effects of seed piece size and in—row spacing on main stem number per unit area (No./m?)

PRFE (em) IR/ (g) Seed piece size
In—row spacing 30 50 70 PRIFEI Average for in—row spacing
10 32e¢ 36 b 454 37a
15 17 fgh 23d 33 be 24 b
20 14 hi 20 def 22 de 19¢
25 9kl 14 hi 18 efg 14d
30 9kl 13 hij 15 gh 12 de
35 61 11 ijk 14 hi 10e
40 61 9kl 10 jk 8f
R HF-45 Average for seed piece size 13¢ 18b 22a

TE: AP E BRAR )NS5 B8 22 5 R H 0.05 K-35, B e ik,

Note: Treatment means followed by a common small letters are not significantly different at 0.05 level of probability using Duncan's multiple range test.
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Table 3 Correlation coefficient between plant traits and yield traits

- s eVl R WRBYEEC BT B CPEEE RehhE
o " Stem Main stem Branch Leaf area Total Total Mean tuber ~ Marketable
Variable Plant height . . . . .
diameter number number index yield tuber number weight tuber yield
2 -0.2235

Stem diameter

EEE-Y 4

Main stem number 0.545 0% —0.831 3**

y "

RS S -0.3599 0.752 0**  —0.799 2%*
Branch number

I AR £

: 0.560 6%** —-0.636 6**  0.827 8** —0.371 1
Leaf area index

o o
T 0.594 9% =0.713 7% 0.785 7** -0.756 1**  0.612 4%**
Total yield
A
by 0.505 4* —0.846 3**  (0.939 5%* -0.879 7**  0.710 5%* (.895 3%**
T'otal tuber number
PP . -0.2325 0.855 1#* —0.813 0** 0.823 5%* -0.548 2* -0.592 9** -0.861 6**
Mean tuber weight
o g L
i it 4 . 0.541 0* -0.390 4 0.3840 -0.4222 0.3054  0.8462%*% 0.5565%* -0.1852
Marketable tuber yield
[GLTE e
Marketable tuber 0.512 4* -0.678 8**  0.666 7** —0.715 1** 0.4822* 0.921 7** 0.828 6**  —0.586 4**  (0.864 6**
number

BE *ﬁ?&%ﬁllr/ﬁﬁ{ﬁr&%: 04329, rom=0.5487,
Note: Critical value for correlation coefficient, roos= 0.432 9, ro01= 0.548 7.
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Table 4 Test for significance of regression coefficient in quadratic polynomial

— U U ] FR R

F2EX) vs. P APEIR(Y) VSRR ' LEGEES

Main stem vs. yield trait I;Sjji;szn:eizld P:ngezslzﬂ Standardized regression coefficient ~ Partial correlation P
R vs. X 63.5709 24108 0.743 6 4.7184 0.000 2
Main stem vs. total yield

X -0.9149 -1.668 4 -0.609 9 32653 0.0043
R vs. HHEEE X 691.122 1 1.5913 0.760 4 4.9670 0.000 1
Main stem vs. total tuber number

X -6.044 2 -0.669 2 -0.4417 2.0888 0.0512

X -1.699 2 -1.2771 -0.450 6 2.1416 0.0462
Main stem vs. mean tuber weight N

X 0.013 2 0.476 4 0.1850 0.7989 0.4348
2R vs. B X 42.788 5 2.6275 0.614 8 33068 0.0039
Main stem vs. marketable tuber ,
vield X -0.780 0 -2.3033 -0.564 1 2.8987 0.009 6
T2 vs. T AN X 414.0410 2.546 4 0.6899 4.0435 0.0008

Main stem vs. marketable tuber

number X -6.5253 -1.9297 -0.5855 3.0643 0.0067
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