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Effects of planting density and pre-basic seed size on seed potato produc-
tion

WANG Haiyan, WANG Lichun, TIAN Guokui, LI Fengyun, PAN Yang, PANG Ze, HAO Zhiyong
(Keshan Branch of Heilongjiang Academy of Agricultural Sciences/Potato Biology and Genetics Key Laboratory of Ministry of Agricul-
ture and Rural Affairs/Heilongjiang Potato Germplasm Resources and Genetic Improvement Engineering Technology Center, Qigihar
161005, Heilongjiang, China)

Abstract: In order to investigate the effects of different planting densities of potato test tube seedlings on the quantity and
yield of pre-basic seeds, as well as the effects of different tuber sizes of pre-basic seeds on germination quality, original
seeds quantity and yield. This experiment used Kexin 23 test tube seedlings as the experimental material, with different
planting densities of 6, 12, 18, 24, 30, and 36 seedlings per box. After harvest, the number and mass of tubers at different
grades in each treatment were counted and measured respectively. The graded pre-basic seeds were divided into five treat-
ments, namely T1 (single potato mass<2 g), T2(2 g<single potato mass<5 g), T3 (5 g<single potato mass<10 g), T4
(10 gssingle potato mass<20 g), T5 (single potato mass=20 g). After the tubers were released from dormancy, chang-
es in the number, length, and diameter of buds were recorded. The five processed pre-basic seed tubers were continued to
be planted, graded after harvest, and the quantity and mass of potato tubers were counted. The research results indicated
that the total potato mass increased first and then decreased with the increase of test tube seedling planting density. When

the planting density was 24 plants per box, the number of potato produced was the highest and the total mass of potato
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was the maximum. The number of tuber per plant, the effective number of tuber per plant, and the corresponding mass all

decrease with increasing planting density. The number, length, and diameter of buds of the pre-basic seed with single tuber

mass of =20 g were larger than those of other tubers. The larger the pre-basic seed tuber, the greater the total tuber mass and

effective tuber mass. In summary, when the planting density of test tube seedlings was 24 plants per box, the total number of

tuber and total tuber mass of the pre-basic seeds were the highest, and the number and mass ratio of effective tuber were also

the highest, at 94.35% and 99.78%, respectively. The pre-basic seed with single potato mass of =20 g had a higher number

of bud, longer and thicker bud. When sowing whole potato using the pre-basic seeds with single potato mass of =20 g, the

total number and total potato mass of the harvested original seeds were the highest. The number and mass ratio of original

seeds with single potato mass =20 g were the highest, accounting for 32.93% and 67.86%, respectively, and the least num-

ber of ineffective potato were produced.

Key words: Potato; Density; Pre-basic seed; Seed potato production

Ly 85 % (Solanum tuberosum L.) J& Hifi Bt — 5 4E
YEYD, A= e, T HEFRFE SN R, 2
PR RO 25 0 () B E B, SRR B 2T
MAEFEEMNEH. SREHRZNHEEHESHFR
FIm R AR B R, Rt A 7 b2 A8 R
(R e T D R R, PR DR R A
—HEEERME, N OREE & R E .
T % FE 5 = s B UIAR G, o U 759 P 55 B2 mp LAk
Ly BB A5 T R S RN AT RS SN A
T2 R DR AR ) E BRI, JE 5 Fh
FEWCER J5 22 i IRRR A BB R 2 T AN [R) R/ I e ZE R
FIREAFY, SUTHYMRE A L, 82 1% Fh 58 1 ik
D9 F AR B T HAE T 525600 T BRZ AR T 55
T TR, H T B R SR b R P RE AR
XTI B A E A T AR T DL
W 23 FE ORI L, BEFT T AN [FRE 2 X
5555 Tt 4] 250 2 R o = P S i [ Bt AE A T D SR
B RE AN [R) H 2R K/ 2 I AR i e 2 L o
=R, 5 7 U P R R R R
KN, B g, BRI 5 R AN [|) R/ (e 2k
HATIEME RN E R, Ut 3 SR ZE R,

1 MRS 5k

1.1 #R

TN 23 SORIRA R A LR E M, e
LA RN R e 1l A B it & o Bl Wi v R
AT AR A B 22 B 5 Ll 43 B AR AT 1) 5 8 2 25
HFINE .
1.2 R

RET 2023 4£ 5 H % 2024 4F 10 A E BT
A A BF B 5 1153 B XN EAT . 2023 4EHEAT
R TR R R R RS . K 23 SIRE R
e 2 e A i ] 3 1) 7 % & (0.45 mx0.45 m) Y .

206 -

% AB\C.D.E.F 3t 6 MbEE, %5 B2 5 BT & 64
12.18.24.30.36 ¥k. fMAbHE 3 RER,

2023 IR G S BRGSO 7, AT
T X B R AT A 9, I NG oy ) R M
NS ANAEER, TICRZ T <2 g) \T2(2 g<FHZ i
H<5g).T3(5 g=HEHE<10g) T4(10 g<H =
<20 @) TSCHRE R =20 g). AN ES
50 RLBCT & WU AT RN 22 °C, @ HIW
ST FE DL

2024 5 5 NG 5 AR JE R R bR 25 4k 4k
Tl 2 A e 5] 2% 1) 7 T 87 N (0.45 mx0.45 m) , B
B FEER 16 b, A 3 RER . IWE
WIS SR EGHEAT S
1.3 ISR

T VPR B O 32 X - EDCRH [ i o P
11,2023 45 H 23 HIEEW&T,5 H 27 H MM
T RE, WHEOK S, T 5 A 29 Hitir il i
o oAk E M SRR , HFmERE 1 IR 1 SR
MERH P, A F W AT B AR . USSRAT 1 A
kK, T 9 A 30 Hk Tk

T8 b e 25 /N o 3 2R 7R R R £ 2024 4F S
H 9 BB &M EEFEEHER T & TN, H
R, AT E IR SR, T o A 2 Hilt4r
Wesk.

1.4 NEIEFR

W AR : TR 0 Jbn i S IR
SEW TR, FEREAT TG . ORI g A A B A
EEERHR -G ARER R &) BE R E
(g & EHRERE (&, BT B PR LR ER
BRI & R GS E RA AE R
PREEE i & PR RS B E A RCE R A
BCE R R LB GBI o PO R R L.

R F AR S - AR DR R B 2K AR R AR IR S



552 1

T, A PR LS R RN B B R A P ) R

X ISR 5T

(80% LA b ZE 1 2E K I 2 mm) FF 46, 43 5l i 5%
10.20.30.40 d L2 ZFE )V HFK (em) HIZF H
12 (mm) 284 .

i J5 o e 28 KNSt Je o A K S e 6 < IS
guit i 2 WK G 0 bt Bl g B b R v
Pl 156

FHR A
BHEH =g E=2 g PEHE; (D
FARRGE B =2EE DU R R 2)
R RS B == g PR B s R R
(3)
A RCE /%=1 OB BUSS E S < 100,
4
A RCE T E /%=1 RCE i 5/ i & X
100; (5)
I3 9% B AL /% =PIt 15 2 0] 2 B/ 45 T K
100; (6)
o3 2 J5t B LU AR /%=t {E 2 0 3 o R/ S
#x100; (D

H T R Y= R MR B PR B 25 80} 100. (8D
B BT R FIHTIE, AN ¢ FRAHE
JFEAT I &, BN em; BLAR AR R R,

f7 4 mm.
1.5 BUBSHR

K Excel 2016 HfA1 SPSS 26.0 i LF3#E4T %1
A E 5 G S

2 AR50

2.1 REBRMEEEFIERAE
211 MHEFEMBRRAEEZRETHH R NE ]
AT LA Y 10 T PR 2 R ) i i 1 4 E A R
SR (1), Bl 6 RO 2 T 3G 0, 45 2 R BURT A
BRORAR EIRIEINE T REEY . D ABAE L
BRI BRI ® %, 571N 88.67.83.67 Fie i,
VIR EmE T HABALTE ., D AFEA A H i AB.C.
E.F 45 & 3% % N 51.67. 39.67.27.34. 20.00
2534 Kiefr'. AB.D AbFRA KL L FIAILE 90%
PLE, =& ERANEE;C.E-F A B A RCZE A L4
BITE 90% LA R, Kb HR ) 22 S AN 35 . AN B R 45 S 4
MBRBRE A FEHORE B EMHEE RGN, =
HRAR B R RS Wik, ARBKT T, &
2380 R R, T DA e SR R 4 S
A R4, A B 45 S HOR AR A A% 4 B e ol
T B E LA

x1 TREMEZEXNREMEZHENTIT
Table 1 Effects of different planting density on the number of pre-basic seed potato

e SEE B R & A R & A RCEH LA R EEE R PR A R
Treatment Number of potato/ Number of effective Proportion of effective Number of tubers Number of effective
(Grains - box™") potato/(Grains - box™) potato quantity/% per plant potato per plant

A 33.00+2.08 d 32.00+2.08 d 96.94+0.20 a 5.50+0.35 a 5.33+0.35a

B 49.00+5.20 ¢ 44.00+2.65 cd 90.75+4.72 a 4.08+0.43 b 3.67£0.22 b

C 63.00+£3.79 b 56.33+2.40 be 89.61+1.74 ab 3.50+0.21 b 3.13£0.13 b

D 88.67+0.33 a 83.67+1.33 a 94.35+1.15a 3.69+0.01 b 3.49£0.05 b

E 72.00+£4.62 b 63.67£3.84 b 88.56+3.13 ab 2.40+0.16 ¢ 2.12£0.13 ¢

F 72.33£6.17b 58.33+£8.01 b 80.05+6.09 b 2.01+0.17 ¢ 1.62+0.22 ¢

1 FAVEER G A F)NG FRERR AN RIALBEAE 0.05 KFZERLE. R

Note: Different small letters in the same column indicate significant difference between different treatments at 0.05 level. The same below.
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Note: Different small letters indicate significant difference (P<0.05)among different treatments at the same level. The same below.
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Fig. 1 Effects of different planting density on the quantity proportion of pre-basic seed graded potato
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Table 2 Effects of different planting density on the mass of pre-basic seed potato

e MR/ (g BREE R (g AR5 FARREEE R AR RS

Treatment Mass of potato/ Mass of effective Proportion of Mass of tubers Mass of effective
(g-box™) potato/(g-box™) effective potato mass/% per plant/g potato per plant/g

A 1223.23+43.71 ab 1221.87+44.04 ab 99.89+0.03 a 203.87+7.29 a 203.64+7.34 a

B 1 255.00+268.24 ab 1 248.37+£266.33 ab 99.48+0.28 a 104.58+22.35 b 104.03+22.19 b

C 1325.23+38.80 ab 1 317.30+38.90 ab 99.40+0.10 a 73.62+2.16 ¢ 73.18+2.16 ¢

D 1704.17+78.98 a 1700.27+77.95 a 99.78+0.05 a 71.01+3.29 ¢ 70.84+3.25 ¢

E 1 400.97+204.16 ab 1 391.37+£202.53 ab 99.32+0.19 a 46.70+6.81 cd 46.38+6.75 cd

F 1108.30+87.86 b 1091.57+89.78 b 98.44+0.57 b 30.79+2.44 d 30.32+2.49 d
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Fig. 2 Effects of different planting density on the mass ratio of pre-basic seed graded potato
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Table 3 Effects of different tuber sizes of pre-basic seed on

x5 FREMARRZXNXFEEHFM
Table 5 Effects of different tuber sizes of pre-basic seed

bud number on bud diameter mm
Lhp fif BRRARAT [8] Breaking dormancy period/d oy fEBRARHRET [7] Breaking dormancy period/d
Treatment () 20 30 40 Treatment 10 20 30 40
T1 2.67£0.33 b  3.00£0.38b  3.67+0.58 b 3.67+£0.48 b T1 1.3440.08 ¢ 1.64+0.07d  1.98+0.02c 2.18+0.16 ¢
T2 2.67£0.33b  3.67£0.48 b 4.00+0.38 b 4.00+£0.50 b T2 1.6940.07¢  2.10+0.19cd 2.37+0.34c 2.70+0.32 ¢
T3 3.00+£0.10b  6.67+0.59 ab 6.67+0.33 a 8.00+0.62 a T3 2.20+0.18 ¢ 2.88+0.14c¢  2.97+0.14c¢ 3.10+0.16 ¢
T4 5.67£0.88a  6.67£0.54ab 6.67£0.28a  7.67+0.45a T4 320£0.12b  4.17£0.22b  4.58+0.36b 4.99+0.08 b
T5 6.002045a 733+0.50a 7.67+0.37 a 8.33+0.47 a T5 5.70+0.27a  5.95+0.25a  7.10+0.35a 7.32+0.54 a
" o 2.50 mm. fif B ARHR 40 d WL TS B9 2P E AR N
Fd4 RERARREN NI RHOZM 732 mm, £ T1LT2.T3.T4 43 5L 2800 T 514,
Table 4 Effects of different tuber sizes of
pre-basic seed on bud length cm 4.62 ‘4"22 +2.33 mm.

Qb FR fiA BRARARI (8] Breaking dormancy period/d Z8 B TR ZF K BAMCT T2 /1 T3, (2 2P LE
Treatment [0 20 30 40 iﬁﬁ?ﬂﬂ ’ Kll[l T2 *D T3 *HH: o ﬁlﬁﬂ Tl Eﬁ@ Ig/%’ﬁ( H&
T1 0.47£0.03bc 0.776021b  0.80£0.06b 0.90£020bc 30 d i, BRZE T 0K B4 . B I G, i H 4
T2 037+0.07¢c 0.53+023b  0.73£0.12b  0.77+0.09 c AEFRH ZE 2R AR KB i AR ZE A I E
T3 0.40+0.06 bc 0.53+0.12 b 0.63£0.07b  0.80+0.06 ¢ }m% R ﬁg ]%%ﬁ(ﬁ% 40d Hﬁ‘ , T4 %[] T5 H{Jﬁ‘;ﬁ . ﬁ-{{( . ﬁ
T4 0.60+£0.06 b  0.80+£0.20 b 1.07+£0.07 ab  1.33+0.09 ab Eﬁé Ti;lj(i/}j 'ﬁﬁ:j: T1. lHQ ) ¢ U\ _F E,(J /J\%{’E%jﬂﬂ
T5 1.00+0.10a  1.33+0.21 a 1.60+0.32a 1.73+0.26 a

CT1INT2.T3 o2& 30 7 0.83.0.96.0.93 cm.
XU, B PR EOR, KR, 1 HL 2
A K BRI

223 REBAMMRERIDSFAZGH R HEKS
AT AN [F) e 25 KN ) 2F B AR B2 A A [F] B 38 %
BN T5>T4>T3>T2>T1, i B e 28 K, 2 B
Ao MRERIRER 10 d B, TS (I ZEE AN 5.70 mm, &
T1.T2.T3.T4 73 5l & & ¥ 7 4.36.4.01.3.50.
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ANKEER R ITE 90% LA _E, Tl B ZE R/ H B
AW . T5.T4.T3. T2 M4 2 M B &5
T T1, 70 A T1 BN 7 23.67.14.33.19.00.
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Table 6 Effects of different tuber sizes of pre-basic seed on the number of original seed potato
e R ES SERBYCR-ED  BRER & B RCE R LA LS E £ LV SRV ETEE o
Treatment Emergence Number of potato/ Number of effective Proportion of effective =~ Number of Number of effective
rate/% (Grains-box™) potato/(Grains - box™) potato quantity/% tubers per plant  potato per plant
Tl 79.17b 31.00+3.51 b 26.67+3.84 b 85.32a 2.48+0.23 b 2.12+0.23 b
T2 97.92 a 44.67+0.88 a 40.33£0.88 a 90.33 a 2.85+0.02 ab 2.58+0.07 ab
T3 97.92a 50.00+1.53 a 43.33£1.86 a 86.66 a 3.19+0.03 ab 2.77+0.09 a
T4 91.67 a 45.33+6.06 a 38.33+4.06 a 85.20 a 3.07+0.30 ab 2.60+0.20 ab
T5 97.92a 54.67+4.91 a 48.33+£524 a 88.16a 3.50£0.32 a 3.09+0.33 a

T T8 T 73 A B2 T 21.66.11.66.16.66+
13.66 Fiefi'e HRCEHLLG] T2 f& &, N 90.33%,
FR M BRI TE 85%~90% 2 (1] , Ab 3 [] 22 7 35 AN
. TS HEMEEHRZ BT RERS

41.13%. T5 HARA M BERWRZ B T1 BE5
BT 45.75%. DRI, PSR =00 o JR R Fh A S 4%
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JMPHRA NG EH MR Z
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Fig. 3 Effects of different tuber sizes of pre-basic seed on the quantity proportion of original seed graded potato

TS AR R E R E=10 g I E SR & &, N
57.32% . PR R =20 g U B E LB N
32.93%, = T HABAL I . T T2 AR 2 g<ER R
<10 g MEHREE LI, T1 M T4 724
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233 RRAREXRDNRMAEZREHHH D
7 RIRN, PR A DR b b 2RO, SRR S T
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Table 7 Effects of different tuber sizes of pre-basic seed on the mass of original seed potato

g BE R ARCE R A RCEE 5 L PR R S E
Treatment Mass of potato/ Mass of effective Proportion of effective Mass of tubers Mass of effective

(g-box™ potato/(g-box™) potato mass/% per plant/g potato per plant/g
Tl 433.27+45.46 b 426.70+46.13 b 98.41+0.46 ab 34.56+1.90 b 34.01£1.94 b
T2 626.13+£64.04 b 619.83+66.56 b 98.99+0.31 ab 39.90+3.82 b 39.50+£3.82 b
T3 631.20+54.61 b 622.00+£53.15b 98.56+0.24 ab 40.43+4.16 b 39.84+4.07 b
T4 662.73£101.02 b 649.73+100.04 b 98.01+0.46 b 45.51+7.85 ab 44.63+7.81 ab
T5 961.50+102.24 a 954.43+£103.93 a 99.21+0.25 a 61.25+5.74 a 60.80+5.85 a
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