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Effects of Different Hormones and Additives on the Growth of Potato Plantlets
LI Yang, LING Yong-sheng, LIN Jin-xiu
Abstract The new potato variety “Quanyun No. 4” was used as experimental material, and the MS basic medium without hormone was used

(Quanzhou Agricultural Science Research Institute , Quanzhou , Fujian 362212)

as control, the effects of different exogenous hormones 6-BA and NAA , different organic additives tomato, potato, banana on the growth and tu-
ber-setting of potato plantlets in vitro were studied in order to provide basis for large-scale production of tissue culture plantlets and tubers. The
results showed that 6-BA promoted the growth of plantlets and the number of leaves at low concentration, and NAA decreased the growth of
plantlets and the number of leaves at high concentration, but increased the number of leaves at low concentration, at high concentrations, it
was good for tubers,and there was a certain interaction between 6-BA and NAA. The optimum hormone ratio for plantlet multiplication was
2.00 mg/L 6-BA+0.01-0. 10 mg/L NAA. The optimum hormone ratio for tuber formation was 2. 00 mg/L 6-BA+1. 00 mg/L NAA. The most
suitable additives for the growth of plantlets and tubers were 100 g/L potatoes and 200 g/L tomatoes. Hormones and additives could effectively
promote the growth of potato plantlets and increase the number of leaves, but the performance of additives was better for the growth.
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Table 1 Medium formula of 6-BA and NAA with different concentra-
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EZﬁ%ﬁzium 6-BA ¥ ) NAA ¥ i )
number 6—BA concentration NAA concentration
Wi 1.00 0.01
w2 1.00 0. 10
W3 1.00 1.00
w4 2.00 0.01
w5 2.00 0. 10
W 2.00 1.00
W7 4.00 0.01
W8 4.00 0.10
w9 4.00 1.00
w10 0 0
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Table 2 Medium formula of different concentrations of additives
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Fig.1 Effects of different hormone ratios on plant height and number of leaves in potato tissue culture
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Table 3 Effects of different combination of hormones on plant height and number of leaves of potato tissue culture
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number mg/L mg/L A~ cm of leaves /4~
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w2 1.00 0.10 28 8.66 cd 4.18 a
w3 1.00 1.00 29 8.49 bed 4.00 a
W4 2.00 0.01 30 9.75 ef 6.60 d
W5 2.00 0.10 27 9.43 e 6.00 ¢
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W8 4.00 0.10 25 7.81 ab 6.40 cd
w9 4.00 1.00 27 7.57 a 6.00 ¢
W10 0.00 0.00 29 8. 17 abe 4.90 b
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Note ; Different lowercases indicated significant difference between different culture media at 0. 05 level
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Fig.4 Effects of different hormone medium formulations on potato yield
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Table 4 Average plant height of tissue culture seedlings under opti-

mum hormone and additive formula
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Culture medium i Average plant
Hormone/ additives .

number height//cm

W4 2.00 mg/L 6-BA+0.01 mg/L NAA 9.75b

X5 100 g/ D442 10.67 a

ISR NG FRE R AR B 3R 56 ) 22 57 il 25 (P<0. 05)
Note ; Different lowercases in the same column indicated significant differ-
ence between different culture media at 0. 05 level
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Table 5 Average number of leaves of tissue culture seedlings under op-

timum hormone and additive formula

K I3 . N SEHn
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Culture medium H Jadditives Average number
number ormone/additives of leaves//>
w7 4.00 mg/L 6-BA+0.01 mg/L NAA 7.69 a

X2 200 g/L Z&iii tomato 7.74 a

T RIS NG FREROROR R FR B 0] 22 5 2. 3% (P<0. 05)
Note ; Different lowercases in the same column indicated significant differ-
ence between different culture media at 0. 05 level
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Table 6 Potato yield of tissue culture under optimum hormone and

additive formula
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Culture medium n Jadditi Potato yield /%
mumber ormone/ additives otato yie o
w6 2.00 mg/L 6-BA+1.00 mg/L NAA 96.43 a

X5 100 g/ D445 potato 96.30 a

T : RIS NG F RSN RIS B0 22 5 9.3 (P<0. 05)
Note ; Different lowercases in the same column indicated significant differ-
ence between different culture media at 0. 05 level

3 itig

TELR A USSR B rh S B RSN ER IR I A
F T S8 S Bl AR A VR B I AR S A B i
HERFIEIR Y TR AT RBSINANE R B

LR B n] DUIE B AR K B S 2 (PR B A
TSN AP R 235, 28 e I Ak A
PRIEH G, T HL45 SR AG 45550 H Yy, SR AFSR
SRR S FERBTIE AR R A I A T4
TP G FE FNZE 5, 6-BA ZEAIRHe B B 2 455 P G 5 L2
AAPEHER], BN 2l A = M 255 (B R T n
G NAA ZE(IRHR B N A R T A 3 i s v g 3
I AER R N AR T 4558 ,6-BA 5 NAA Z M fF7E—E 1Y
AR, ST FARRL 7 B TR AT Y
W95 P4 B4 RARIR, EH R4 B 5EiA
TN RSP RE 1 0455 2 5 A & A A 5 1 19
i BIRMERIA K ARERA — & WAL EE R, X v] RE 2t
TR AE VR BE A BT AR, 1 P25 R I B3 i 7
WA
A i I SR R R R & L A ]

2.00 mg/L 6-BA+0. 01 mg/L NAA; i B 45 S IR L 1L
37 2. 00 mg/L 6-BA+1. 00 mg/L NAA ; 535 B 20 55 1 K 5
LU R 100 o/ L 4% 28 il B 2B R i
Y1k 200 /L Filic XoF T Eh 4% 20 15 1 445 S RN i e B 4
i, SR RS IR AT LA R (B T B i 2k
BT R, 7R Eh B S A SR DU SN 100 g/ L ShES )
B EIE ., SR FMmENNYE hg TIRB KRG
HLES I, HANAS AR, 38 F 26 7= (Bl P i i i &
7 HRD AR AR ], A RO iR R S B A R =
5, A 2P
S 30k

[1] B4R =, &8F, % hEDRE A RS EYRe[T]. +
Efe LR} ,2005,38(2) :358-362.

(2] M. TP BR S5 & R 1], ferp il R iR (1Rl
1) ,2012(1) : 1-4.

[3] 56¥%. DERBLHARIRBORIIGT [T ]. PHRRHRR 2741, 2004,19(1)
88-90.

(4] SRR, F 5,515, . DS 2L AiaE S EHOR N At it e
(1] T ARl Rb,2008(8) :12-15.

[5] MELLOR F C,STACE-SMITH R. Virus-free potatoes by tissue culture
[M]//REINERT J,BAJAJ Y P S. Applied and fundamental aspects of
plant cell ,tissue and organ culture. New York :Springer-Valag, 1977616~
635.

[6] HplaL. Bl MRS R SRR R [T ] Rl R 515 R,
2012(16) :21-23.

(7] 5. DEEN S E A F=BOR [ M]. dbnt: pER RS H iR,
2001 :137-139.

[8] skigEs, Hhitmy. RSB LM R IR EORMIZE[ 1], Fkkull, 2013
(5):23-24.

[9] FIORINO P,LEVA A R. Propagation of apple cultivars[ J]. Asta Hort,
1983,131:95-99.

[10] HUTCHINSON ] F. Factors affecting shoot proliferation and root initiation

in organ cultures of the apple ‘ Northern Spy’ [J]. Sci Hort,1984,22(1) :

347-358.
(1] B9, A7 e, 5. Vet E SRR T ). FPE A,
1992(1) :25-27.

[12] CHEE R,POOL R M. In vitro propagation of Vitis:The effect of organic
substances on shoot multiplication[ J]. Vitis,1985,24.106-118.
[13] Wbl 2R M. duat Al b, 1987 :82.
[14] Sl AEZ58 ARIB N RERREE 6-BA )2 KT 3 LB i e S
s ] R RERE,2012,41(2) :19-22.
[15] SkE M, ek, =L, % RRYNFEEF DR EE BN 2
ML) ] LPE ARz, 2005,27(1) < 72-76.
(T#% 46 )



46 SR A 2020 4
BExx Ot
Lar , L2r 4
1.2 1.0k
= LU = 0.3}
g 0.8 8
§ 0. 6M é 0.6
Rl ol
ém 0.4 im Ui
] | | |
0 ol
W oW ﬁ w o ﬁ wl ‘&ﬁ ! ﬁé wl ‘&ﬁ 4wl W o ﬁ BN IR G G N R I S ‘&ﬁ w
W O O O W W
& 3 @?@ﬁ%ﬁﬁ«n&%ﬁiﬁﬁ%% & A 3 @kﬁ&%%ﬂgﬁ«@%;ﬁ&ﬁﬁﬂ%
w w
FJLAL Amino acid FJLBL Amino acid
E1 2FEBEMBRIEEHESERSSLE
Fig.1 Comparison of the amino acid contents in fruits,branches and leaves of two C. humilis materials
3 iFig (2] . FEAU0ANME SEEFEORLT ] LIPS AR, 2012(2) <47

2018 AEGIHEFIFLBRY 2 BRI RERE IR0 2 R
RRZEA RS ANE -2 35 A7 16 Ff 28 JE MR, Ho A7 6 Al it 24
KRR BTSSR S 2T IR A AT, B | A 2 iRk
SRS ) S TR AT~ ISR , DA MG 3 7 P UG
THHIN . 2 FBERER S A i 1T & R 7 i 4 IR B Ay, il
FRRZ B R IRIRAR X G2 BT e s S — 302
PR b ) 25 E R & B IR Bl s, RITA AR, &
R AR, BRI A & R, A AR e
AL SRR A AR A RS UE S T 7 R
0 A S T AR BT R o K PR R AR R
% g P AR R (4 5 e sy T AT BT R, HAS
Je 5 R R R TR, X AT BB PG R
R R B A A G, e BRI A R it — 2D 2T
X TR T RAAS 2 —Fh AR D0 B DAk, %) 1 78 s 44
i S Ry Sk 2 B A
4 #Hig

LRE VL al LUA B AR IR S F W I E R
i, SEHIEAG MR T & B IR A FOLR MR & 5.
HZEM AR & 855, A R RGBT A B
Fik BATYUAD SR B0, 2 B KU BRIl
DURA N, DRI, & BT R R TR A 2 B R R B T
Hap a2,

% ik
[ 1] . TR MEACR——8ERT]. thEREE,2003(1) (31

(EEF 42 7)

[16] Hidel , 2=, REREN, . NIk R A s A AR R i 52
W[ ]. LAl Az, 2017,45(6) - 135-137.

[17] AR, i, 2], 5. PURPR SRR (1 2R A S 82
[ J]. PHREITE AR (BRI R) ,2015,40(10) : 181-186.

[ 18] frTRARA, FUBIE A RKAE , 5. RRIEATE H LR IS S0 =2 SRR ZE 1S

ALY ] TR R R, 2003,37(2) 1 154-157.

[19] PR R RTIE, 4. ANAIREREAL -0 0 = B AR R R
HIEEm T ). B A4 ,2016,47( 10) : 1730-1736.

[20] +9%, 300, PRl 2. TR PR iR SR [T ] W
LA RF,2017,58(9) : 1577-1578,1583.

[21] FHEF, SR MR, 5. RIAR R M s Do R Rt A

—48.

(3] TR, Zerfee , B $5 AR (DS CE R AR AT [T ).

PRl BT, 2019(10) :64-67.

(4] SRR, BrEsis F 80, 25, 5. B ARG AR RER S RSB SRR
PG HTLT ). EiiFoe 57T, 2017,38(8) : 104-108.
[5] XU, WL, IR, 2. FRIERRERI A0 TR [ T]. & bt

3054 ,2009,30( 12) : 167-170.

[6] SONG X S,SHANG Z W,YIN Z P et al. Mechanism of xanthophyll-cycle-
mediated photoprotection in Cerasus humilis seedlings under water stress
and subsequent recovery[ J]. Photosynthetica,2011,49(4) :523-530.

[7] MO C,LI W D,HE Y X, et al. Variability in the sugar and organic acid
composition of the fruit of 57 genotypes of Chinese dwarf cherry [ Cerasus
humilis(Bge. )Sok ][ J]. Journal of horticultural science & biotechnology,

2015,90(4) ;419-426.

[8] YE L Q,YANG C X,LI W D, et al. Evaluation of volatile compounds from
Chinese dwarf cherry ( Cerasus humilis ( Bge. ) Sok. ) germplasms by head-

space solid-phase microextraction and gas chromatography-mass spectrome-

try[J]. Food chemistry,2017,217.389-397.

(9] 20, 2= AR BHiE, 5. IR SRS 2l o it

Ji5EEAE,2012,18(22) :53-56.

MUZE SRR (1], IR s

[10] LI W D,LI O,ZHANG A R, et al. Genotypic diversity of phenolic com-
pounds and antioxidant capacity of Chinese dwarf cherry( Cerasus humilis
(Bge. ) Sok. ) in China [ J]. Scientia horticulturae, 2014, 175 (1) ; 208 -

213.

(1] BKIRMT, Va2 b, S BRI IR IO M H R BT 5

[T]. {aEHIF5T ,2017(15) :31-36.

[12] By, AR FRIKBRE M TR R RMMELT 1. 20T HLh, 2012, 44

(3):23-26.

[13] 20 FUHI, FR. REFHERBIRAF 4R SRR RUR IR I E &5
HTFFEL T ] S il kA1, 2007,30(3) :65-68.
[ 14] ZRBEs. WERAVE TR IE 5347 ] Aet4412,2015,5(8) - 97-

100.

[15] LR (2, SR M. SR L X B AR G TR et e[ T .

LRI, 2018,32(4) :1-6.

[16] Lhpte, 45, ZEBR, & U1 B AR R IR 2SS EE SR O
[J]. &R 574 ,2019,40(23) : 179-184.

GEEmL ) . Tl ARk, 2019,47(11) (124-127.

[22] BXiEeT, DURNES, Mretts. RIFM it s 2 in s ta b g i 5
ML T BT\ Bk, 2007,19( 2) £ 17-20.

(23] =3l 4. DBt S i e C /7 R ERT.
ARG IR 5 1 R P R R b 5 o [ RR B AR HY B, 2001

270-272.

[24] XWRTS. LHEAEAL SR E BRI D ). WATERE: NS5

Sl A, 2015.

[25] Zmas b MR RIS LS A RS i A R e M S
PERISEMALT ] TER RS, 2007,35(1) :85-87.
[26] F2. DR EALUE R LIRS ER RO [D]. BT ) TR,

2007.



