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Culture of Diploid Potato Plantlets in vitro and Effect on

Mesophyll Protoplast Fusion
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3. Crop Breeding Institute of Heilongjiang Academy of Agricultural Sciences, Harbin, Heilongjiang 150086, China )

Abstract: Thirty-five diploid potato materials were used to study the factors influencing the culture of diploid potato
plantlets in vitro in order to increase their blade size and leaf area, and benefit the fusion of mesophyll protoplast. Twenty-two
diploid potato plantlets in vitro could be cultivated in the medium MS + 0.5 mg/L NAA + 1 mg/L AgNO.. The blade size was
increased obviously in the medium containing AgNO; than without it, and the leaf area was increased, significantly. The
maximum leaf area was got in the medium added with 2 mg/L AgNO; and 2% sucrose. Plants were regenerated from the
electrofusion product using mesophyll protoplast isolated from diploid wild species S. chacoense and a diploid clone DY4-5-10,
which were cultivated in the medium added with 1 mg/L AgNO; and 2% sucrose. So the medium is suitable for the culture of
diploid potato plantletsir vitro used for the isolation of protoplasts.

Key Words: diploid potato; AgNO;; mesophyll protoplast fusion
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Table 1 Experimental materials used

i () e fir bk i (&) ey itk

Species (cultivar) Type Ploidy Species (cultivar) Type Ploidy
Solanum bulbocastanum Wy A= Fip AN FLA 1 ANHS Zaleva ANHS Fe s Fh FLEAfEIA
S. etuberosum WA RN L34k ANH6 Zaleva ANH6 FH AR TR A
S. microdontum WP A Fip TAEK FLA4E ANH7 Zaleva ANH7 Ryl KPR
S. chacoense PP A= 0N 416 ANH1 Nel6 ANH1 FenFh PUEEETN
S. goniocalyx PP A N 116 ANH2 Nel6 ANH2 FeIEF XA A
S. jamesii P A= ZAEE 116 ANH3 Nel6 ANH3 FeIEF XA A
S. pinnatisectum LigaEy il AR 116 ANH4 Nel6 ANH4 Foei XA A
S. phureja Fpi AR 916 ANH5 Nel6 ANH5 F b5 XA A
S. stenotomum el TAEAR i1 16 ANH6 Nel6 ANH6 FREEFP WLEALEAAR
DY4-5-10 b AN 916 ANH7 Nel6 ANH7 s Al XA A
WS11-3-19 FeBFh N 1% 3 ANH1 Belarus ANH1 FesFh XA A
T 215 ANHI Kexin 21 ANHI g LA A 4% 3 ANH2 Belarus ANH2 F Al XLEAA A
TIH7 21 5 ANH2 Kexin 21 ANH2 FeBFh LA A 14 3 ANH3 Belarus ANH3 Fe R PUERETIN
TIH7 21 5 ANH3 Kexin 21 ANH3 FeBFh LA 14 3 ANH4 Belarus ANH4 Py PUEREAIN
$L7 8 ANH1 Zaleva ANH1 R LA 4% 3 ANHS5 Belarus ANH5 kA T A
FLIfE ANH2 Zaleva ANH2 ek LA 4% 3 ANH6 Belarus ANH6 ks PUEREAEN
$L91k ANH3 Zaleva ANH3 et LA [ 3 ANH7 Belarus ANH7 Fbs XLEALAAA
FLIfE ANH4 Zaleva ANH4 ek AR
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Table 2 Medium component of various treatments

b3 BRIy

Treatment

Medium component

MS
MS + 1.6 mg/L B,

MS + 0.1 mg/L NAA + 0.05 mg/L BAP
MS + 500 mg/L 22 ZEMHE ) + 5% R
MS + 0.5 mg/L NAA + 1 mg/L AgNO;
MS + 1 mg/L Bs + 4 mg/L. AgNO;

CECECRCNCE

60%, KiFr3 .
122 AgNOs 3T =434k B4 X B A K e ¥k

PAS. chacoense Fl —FHAA KL DY4-5-10 A
oI AR, BREEB RN AE MS B 1, 2,
314 mg/L AgNOs, LA 20 o/L FEH G [ A 5% 57 3k
EEE, DRI AgNOs i XTRE, AEALER 6 I, FH
eFP 10 288, HE 6K,
123 EHEA AgNO, ST AR L 45 33X % W oy vt &
RO 75w

PLS. chacoense BIRAE 1 ARG AL, HZEEHE
FIE MS 235N 1%, 2% . 3% . A%REERIL, 2,3
14 mg/L. AgNO;, ARz MS + 0.5 mg/L. NAA + 1 mg/L
AgNO: [ ASE IR 5L 1 55E, bR 6 i, TfdE
Pl 10 2B, HEE 61K,
1.2.4  AgNO,*f vt PR A Tk mk a0 3 v

DL AR B DY4A-5-10 FN1S. chacoense BT
OIS AR, BREEEEE AN AE MS A BIRH N 1, 2,
F14 mg/L AgNOs, FERIN 29 FERH Y AR 75 5 |
BHE, DA AgNO: ¥R, I EE 3. B
3 JE ORI A I8 3~4 N0 A T
fife, R AT 43 B AN Al Ah 2 BE ) S i S5 1
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Table 3 Number of materials suitable in various media

il fFaE A MR A (NO.) d7 A (%)

Treatment Number of material Percentage of material
CK 5 14.29
o) 2 571
) 2 571
® 1 2.86
@ 22 62.86
® 1 2.86
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Figure 1 Growth of diploid potato plantlets ir vitro in various media
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Figure 2 Comparison of treatment media with control medium for leaves of five materials
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A PR ERORRY M B ELE, A AL BRAG I R B T DL A5 AR DY4-5-10 AR 1 il b it
MS(CK), AIHEJE AgNOsEIEMME R, @55 7%k, aTRIAES, 2P RHE R HER LA CK Ay
SRR RV KA R R, PCR CHLANEE KR, IS AgNOSA T TR R
ANH6 &S S. chacoense ) CK ¢ 22 ; Rz 3kAffm AgNOfﬂiﬁiﬁ
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Table 4 Effects of AgNO; concentration on shoot height, leaf number, fresh weight and callus of plantlets in vitro

Ak K (em) LiEi¢ FARREEEL (mg) A (em?) ot
Treatment Shoot height Number of leaf Fresh weight per plant Leaf area Callus
AB, 7.18 a 4.17e 18.60 be 1.98d Tc
AB, 3.98 bed 7.33 bed 1330 ¢ 324 cd Tc
AB; 4.73b 8.17 abe 24.40 ab 5.13¢ T
AB, 3.40 cd 6.50 d 16.90 be 3.88 cd ¥
ABs 4.50 be 7.50 bed 14.90 ¢ 433 cd B
AsB, 6.62 a 9.50 a 23.90 ab 3.99 cd Jo
AsB, 3.12d 6.50 d 24.20 ab 1091 a T
AsB; 4.06 bed 8.17 abe 32.00 a 1272 a TG
AsB, 4.13 bed 8.67 ab 30.70 a 11.90 a TG
AsBs 3.254d 7.00 cd 17.20 be 7.75b A

T AMREDY4-5-10 , ARERS. chacoense, Bi~BsfRFE0 (CK), 1, 2, 3H14 mg/L AgNOs. [AF1 PRI FEFFOR 2 X0 PO A A 2
B RE 518 5% B E K-
Note: A; represents DY4-5-10, A, represents S. chacoense, B, ~ Bsrepresent 0 (CK), 1, 2, 3 and 4 mg/L AgNO;, respectively. Different

letters in the column indicate significant difference at 5% level of probability by Duncan' s multiple range test.



TR EL S R BT B AR O I A A B ARG RS

BR 7, M, TR, % <261«

U AR E AN, BARREE EE LA 2 mg/L AgNO;
I B AR 3 R 2 ARG I R/ N E AR R,
S. chacoense B B2 KT DY4-5-10, ¥rgpdkp
BRI 1 me/L AgNOs XU v - AR B P VR AR

BHAE, H2 /AR LA N 2 me/L AgNO; [ i T £
K, M AgNOs 7E 2~4 mg/L ¥ JiE 78 Rl P4 Xof 1 g AR
MISZI2EE AR R (6 4) o BN 4 mg/L AgNOs i
AR IR, AR (& 3),

3 ‘DY4-5-10'MH ERyEHEW
Figure 3 Callus and fading on leaf of ‘DY4-5-10’

2.3 EHETNAGNO X —RF A DHBLEHMNHE
AR FZ T

LS. chacoense H S 17 Ay ik 30 b4 k32 47 1k
B, GRS, FRIEPAI AgNOL I, A

x5 EHENAgNO,X M ERA M
Table 5 Effect of medium added with AgNO; and

sucrose on leaf area

Qb PR T (em’)
Treatment Leaf area
AB, 1.98¢
AB; 11.64 ab
AB; 13.54 a
AB, 12.74 a
A;B, 2.52 de
AsB, 12.41 ab
AsB; 1441 a
AsB, 13.59 a
AsB, 3.99 de
AsB, 11.90 ab
AsB; 12.90 a
AsB, 11.50 ab
AB, 4.95d
AB; 775 ¢
AB; 9.45 be
AB, 8.39 ¢

e A~ AREMIN 1%, 2%, 3%, 4%, B ~BAFE
0, 1, 2713 mg/L AgNOs. [FIFINARIFBEFRIRZARH PR A ik 22
W3R Rk 5% i K-

Note: A~A, represent 1%, 2%, 3% 4% sucrose; B~B. represent 0,
1, 2, and 3 mg/L AgNOs;, respectively. Different letters in the column indicate
significant difference at 5% level of probability by Duncan's multiple

range test.

T RR B A AR R R P AR v, BRI
AgNOs B, 305 v I TR B A TR U R 1 2
FHERE, 2% FapEe s i AR R oK. iR
HI T FR B AgNOsHe B2 /38 I Se THE R, AgNO;
VB8 T B TR A S M 3K SR KO o 2% RERER N
2 mg/L AgNO: A TR R, 4% EHERTI 1 mg/
L AgNO;M-TH R/, (HARSEH R LA AgNOs By
MR R . &4 28 2% FERE B I 0~3 mg/L AgNO; i
WEWMEE, N ZRE W, o]
DA H 2% FERERAIN 2 me/L AgNO; B 3R45 1 I 1 AR
WK, 2%BERERIIN 1 mg/L AgNO, A4 1 TR A
3~ AR R, AT R A BT AR R
2.4 AgNO:XTM R 4 B Rl & R 220

DL SR DY4-5-10 F1S. chacoense RIS
BRI AR AT, BEE AgNOS MR BT
FERAE OB, iR B AR, i

El4 2%7EHEF 0~3 mg/L AgNOsXHR & & 4K B 2200
Figure 4 Effect of 2% sucrose and 0~3 mg/L. AgNO; on

growth of plantlets in vitro
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el W B4R, FRIONMIEEA K, I,
BEPREL A B W s T R AR, SO A
oAb v i E I 4 DA oA 7 i 8 I X R
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JETFH R B 2~4 mg/L B, flG AR L R AR
Re 1, ARPUAEILIET, FBEE 10 dSTHRY AN
FEACE A 0. 2% HEREAT 1 mg/L AgNO;Ab AR
AAT Y, TERERRR 263 Hedn (i 41 R A 3540k
B AEAERE, A0SR 13.3%,
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—
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Figure 5 Callus and regenerated plants
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Table 6 Effects of AgNO; concentration on yield and quality of isolated protoplast from plantlets in vitro and

electrofusion products

AgNOIRE (mg/L) JFAE AR £ (x10%g) Protoplast yield

1571 (%) Viability Rk (%)

AgNO; concentration DY4-5-10 S. chacoense DY4-5-10 S. chacoense Plating ratio
0 9.8a 122 a 100.0 a 100.0 a 20.2 b
1 29b 43b 99.2a 99.9 a 36.6 a
2 2.6b 39b 98.1a 98.8 a 0.0c
3 23b 3.6b 97.8 a 97.7 a 0.0c
4 19b 3.1b 96.9 a 97.1a 0.0c

e [FIFI AR T REFROR 2R 1 PO SR 2 e P 5 52 53k 5% K P

Note: Different letters in column indicate significant difference at 5% level of probability by Duncan' s multiple range test.

3 4 i
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FEBRBAR, SFSCEE S RE AR, TR
SRR B RS TR AL S ITNAA . 6-BA . By, %
PEPZIUI A AgNO, S B2 3 S A0
TFSFRRIREL, 455K, @S45RIE(MS + 0.5 mg/
L NAA + 1 mg/L. AgNO:) i/ KEH A4
WE R, EM R, ke, 2ot
PR A S A3 B A FRAR A ), 3 ] S AR gk
MAEPHRIE A . B A RHE S R R IE K
PIPAGT, KRR Tl

A 25 R R, W0 2% 1E B FT 2 mg/L
AgNO; 1) 35 75 56 1 3048 1 b T AU R, TS
2% Y FEREAT 1 mg/L AgNOs [R5 35 5638 T T 00 5

J AR BT ) AR IR S B R IR, X4
PLZE ORI R AR A B (AR ARL R ] S SC A A
S. phureja 7£ MS [f$ Ji1 0.1 mg/L NAA Fi14 mg/L. AgNO;
PG R BB, &R AR A SR RS B AR
faAR, X SARBMEE AN Hitk, kD
B0 AgNO, 1Y 45 3 R B2 AT RE 15 120487 1 Ay 2 IR A8
AR SR NS SR A B SE DI AR DG, Xl
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