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Effects of growth regulating substances and density on the efficiency of

seed potato multiplication

RAO Liping', ZOU Xue"?, CHEN Nianwei', YU Hankaizong', LIU Lifang', DING Fan "*

(1. Mianyang Academy of Agricultural Science, Mianyang 621023, Sichuan, China; 2. Mianyang Academy of Agricultural Science/Crop
Characteristic Resources Creation and Utilization Key Laboratory of Sichuan Province, Mianyang 621023, Sichuan, China)

Abstract: To investigate the effects of growth regulating substances and density on the efficiency of seed potato multipli-
cation, the original seed tubers of the varieties Heimeiren and Favorita were used as materials. Five treatments including
CK (4000 plants - 667 m™), T1(6000 plants - 667 m™),T2 (8000 plants - 667 m™), T3 (4000 plants - 667 m”, and sprayed
with 50 mg- L' GA; and 30 mg- L' ABA), T4 (4000 plants - 667 m”, and sprayed with 50 mg-L"' GA;, 30 mg- L' ABA
and 60 ng- L' BR)were set up, and their effects on potato growth morphology, yield, quality, and economic benefits were
studied for two consecutive years. The results showed that compared to CK, the application of growth control treatments
significantly increased plant height and significantly decreased leaf mass per unit area. Meanwhile, increasing planting
density had a more pronounced effect on yield improvement compared to the use of growth regulators. For Heimeiren, the
highest yield in 2020 was observed under T1, which increased by 69.91% compared to CK, while in 2021, the highest
yield was under T2, with a 62.38% increase. For Favorita, T2 produced the the highest yields in both years, with increases
of 82.93% in 2020 and 44.36% in 2021. Across all treatments, there were no significant differences in dry mater and
anthocyanin content for both varieties. However, starch, vitamin C, reducing sugar, and crude protein content showed
significant changes in Heimeiren but no significant changes in Favorita. In summary, 8000 plants - 667 m™ was the suitable
planting density for Heimeiren and Favorita, with yields of 2 158.82 kg - 667 m” and 2 790.63 kg - 667 m, respectively,
and the estimated production value amounted to 3 892.28 Yuan- 667 m™ and 4 268.89 Yuan- 667 m?, respectively.
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Table 1 The estimated additional expenses per 667 m’ of land in the experiment.

T H 2020 F 3% F/ot 2021 “F 5 F/oT
Item 2020 cost/Yuan 2021 cost/Yuan
TLAE Fertilizers 575.00 358.00
T AE Foliar fertilizer 35.00 35.00
B EL55) Herbicides 27.00 27.00
97 15 28973 24 771) Anti late blight agents 87.50 87.50
IS (D Film (rolls) 27.50 27.50
HL 234 Hs Machine land preparation 120.00 120.00
N A% R 551 STEREF) B 1 d 5% Labor: sowing, covering, herbicide, mulching in 1 day 400.00 400.00
NI : 48 Labor: Uncovering 100.00 100.00
N L #kER AL 1 d 58K Labor: 1 day for mid-tillage and weeding 400.00 400.00
NI < 155 i 977 6 92 975 245 7510+ PH- T AT » 3 YK Laber: Spraying against late blight and foliar fertilizer, 3 times 150.00 150.00
NI #2145 34548 Labor: digging potatoes, bagging 400.00 400.00
Jit Total 2322.00 2105.00

1.5 HESHIT o

FH [] 1 7 A2 =5 P D a2 04 K A Microsoft Ex-
cel 2019 BEATEHE Gi vt 70 M AR, K SPSS 25.0
(1] Duncan & B 72 12 130 AT H50 40 46 96 A 22 S 3 35
3T

2 AR50

2.1 HNERE IR IRV S ST

B 1-A AT, BEAS SR EAS [F)AF 4 [R] — Ak 2
S AT PR G B R 22 S, U0 B R O 2% A 35 A2
THBRERN KT R, R N,
L ENRE S CK B ZE R, EA R ALK T
Wit GAswABA l BR ## , 8 E ik m B & 3
FHTAD, B2 A R AR =y 0 2 3 = T CK. AR T 3%
Gy, BE AWM RRIM B E SR E. 7
T3 T4 JELZEAF T, 02 B 95 NIk i de s » 76 T3
A FE R, 2020 4F AT 2021 FE I CK KT

49.21%F1 50.18%; T £ T4 ALFL T, 2020 4E A1 2021
4y HEE CK KT 45.79%F1 47.45%. 804K
WY ABABR.GA; X B8 Z kA B E M
fRHEER .

FH P 1-B R 0, ol 5 8 0, AR AR A A
T AR 2 0] R R e 2 e AN B3, U I A B AR A S %
EASRm I AR AR T A IR A
T8 AN 4E BE IR AL 3 (T3 A T4 Ja , A R i
A e B T AR A CK AR B 3 PRI, X
2 B it R vT DA R i R B T AR T =, 2R
% NAE 2020 4FE AT 2021 4F 43 5] F B 26.52% Al
11.69%, %% 5 % & 53 70 T B 22.6%A1 17.07%.
22 AEEAFRNDHE~=MEN

Wik 2 s, 2020 45 B3R NTERARES B8 E b
X A B U = T 2 S B, AR SP E BR
PREEZH L CK & 1.54 A, 1 %% S e E CK &
026 1~. B 3 A 51,5 CK #H L, 3 0% B fn

<117 -



S — . )
R BE R T th O 538%
A OCK 0OT1 B8T2 0OT3 0OT4 B OCK 8Tl 8T2 @8T3 0OT4
70 - . ek ~ 34 ¢
65 t g 32t {
60 - w 30 o { ; é****
Ess | . W E 28| TR e -
= sk Hk oG] B =
Il e § 2t & SN
®2 45T T Rl = E =N
g 40 1] =202 F B 1B SigiN
B35 ; I =2 20 | [HE E N
L . - = i 2 LI = H
30 . - = = 5 18 = = = h
25 |ULIEKI S AN RS = SELN =L
2020 2021 2020 2021 2 2020 2021 2020 2021
<
BEN 5 I e = ZEIN 5 5
Heimeiren Favorita Heimeiren Favorita

45 Al Year and variety

E3 5 FM Year and variety

R A A A AR50 AR EEAE 0.01 7K 22 e il i 3
Note: ** indicates extremely significant difference at 0.01 level between treatment and control in the same year.
1 AREIKEBEZHTARLEN SR A2 ERRENF

Fig. 1 Effects of different treatments on plant height and leaf mass per unit area

under different water and fertilizer conditions
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Fig. 4 Effects of different treatments on potato tuber quality
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Table 2 Estimated output value of planting 667 m’ of potatoes under different treatment conditions

s . AR =& . Fifli = E/ 70
B B/ 7 cor ONIT .
FH Filiig: Effective seed potato . Estimated output value/
gy hbEg Seed potato costs/Yuan . Incomes/Yuan HoAth/ ot
Sowing yield/kg Yuan
Year Treatment . e - ., Others/Yuan e
quantity/kg  F3E A WO LE  BEAN WOEE O BEN WEEE MEN HOEE
Heimeiren Favorita Heimeiren Favorita Heimeiren Favorita Heimeiren Favorita
2020 CK 200.00 1200.00 880.00 1050.72  1339.90 4202.88 4019.70  2322.00 680.88 817.70
Tl 300.00 1 800.00 1320.00 1921.26  2205.37 7685.04 6616.10  2560.00 3325.04 2736.10
T2 400.00 2 400.00 1 .760.00 167537 2457.20 6701.48 7371.61 2 560.00 174148 3051.61
T3 200.00 1200.00 880.00 1363.11 1486.74 545244  4460.23 2422.00 183044 115823
T4 200.00 1200.00 880.00 1668.76 1702.96 6675.04 5108.88 2 472.00 3003.04 1756.88
2021 CK 200.00 1200.00 880.00 1328.04 1962.00 5312.16 5886.00 2105.00 2007.16  2901.00
Tl 300.00 1 800.00 1.320.00 183775 2623.99 7351.00 787197  2343.00 3208.00 4208.97
T2 400.00 2 400.00 1.760.00 2 158.82 2790.63 863528 8371.89  2343.00 389228 4268.89
T3 200.00 1200.00 880.00 1508.66 2013.10 6034.64 6039.30 2205.00 2629.64 2954.30
T4 200.00 1200.00 880.00 1703.31 2184.62 6813.24 6553.86  2255.00 3358.24 3418.86
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