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Abstract: [Objective] Yuluxiang (Pyrus bretschneideri Rehd.) is an excellent mid-late repening variety
with thin skin, delicate flesh, sweet taste aroma, and other excellent characteristics, which is widely rec-
ognized by the domestic and foreign fruit markets. In view of the large differences in tissue culture prop-
agation among pear varieties and there was no rapid propagation system through tissue culture for
Yuluxiang pear, the study aimed to establish the tissue culture technology for Yuluxiang pear, and pro-
vide technical support for further molecular biology research and production of virus-free nursery trees
of Yuluxiang pear. [Methods] The experimental materials were prepared as follows: firstly, the new
shoots of Yuluxiang pear were collected from the specimen garden of Hebei Agricultural University 5—
10 days after flowering. Secondly, the blades of the leaves were removed, and only the petioles were
kept on the stem. The single bud stem segments were cut in about 1 cm with pruning scissors and
placed in a clean triangular bottle. They were rinsed with running water for 30 min, sterilized with 0.1%

HgClL for 6 min, then sterilized with 75% alcohol for 1 min. After three times of rinsing with sterile wa-
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ter, they were dried using sterile filter paper. The explants were inoculated on the medium MS, with
1.00 mg-L"' 6-BA, 0.10 mg- L' IBA, 30.0 g- L' sucrose, 6.0 g-L"agar, and 2.0 g- L' PVA. Factors af-
fecting proliferation and rooting, such as basic medium and plant growth regulator, were screened by
completely randomized experiment design; the way of gradient for dark culture time and activated car-
bon concentration were used to optimize rooting conditions. [Results] The medium of MS+1.00 mg- L’
6-BA +0.10 mg-L'NAA +30.0 g-L"'sucrose +6.0 g- L' agar was suitable for the proliferation of Yulux-
iang pear, and the propagation coefficient was 3.57 and the number of effective shoots was 1.17. The suit-
able medium for rooting of Yuluxiang pear was 1/2MS+2.0 mg-L'NAA +20.0 g* L' sucrose +6.0 g-L"'
agar. The rooting rate was 60.00%, and the average number of roots was 3.40. There was no significant
difference in rooting rate and average number of roots between dark culture of 0 day, 5 days, and 15
days. The rooting rate and average number of roots of the treatments with 10 days and 20 days dark cul-
ture was significantly lower than that of the treatments with 0 day on the rooting rate and average root-
ing number. With the increase of dark culture time, the root became thinner, the stem tip dieback rate of
the explants significantly increased, and the root callus became larger. Therefore, the dark culture had
no promotion effect on rooting. 0.5 g- L' activated carbon could promote the aboveground growth of
Yuluxiang shoots. However, when the concentration of activated carbon was increased to 1.0-4.0 gL',
there was an obvious inhibitory effect on the aboveground parts, and the leaves of some plantlets turned
brown. After 40 days culture after rooting, 132 Yuluxiang tissue culture seedlings were domesticated in
the greenhouse for 10 days and transplanted into the nutrient pots. It was observed that Yuluxiang exhib-
ited a mortality phenomenon 10 days after transplantation. The survival rate of Yuluxiang plantlets was
32.57% 60 days after transplantation, and the overall growth of the plants was robust and healthy. [Con-
clusion] This study screened out the optimal media for proliferation and rooting of Yuluxiang pear in vi-
tro, successful acclimation and transplantation process for plantlets in glasshouse.
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mation and transplanting
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Table 1 Effects of minimal medium types on the

proliferation of Yuluxiang pear in vitro

" I R P AR
ks gman 0N PO
o - EEIRiER-d The rate of
Minimal Proliferation . .
dium rate Average vitrification
me effective shoots  seedling incidence/%
MS 3.97+0.42 b 1.00+0.00 b 0.00+0.00 d
1/2MS 4.10+0.00 b 1.00+0.00 b 23.33+3.84 be
1/4MS 2.47+0.29 ¢ 1.00+0.00 b 16.67+8.53 ¢
NN69 4.20+0.10 b 1.00+0.00 b 30.00+£6.34 b
WPM 5.30+0.60 a 1.70+£0.17 a 90.00+0.00 a

s F— AR NS FRRER p<0.05 AKF LZESR. .
Note: The different small letters in the same column indicated signifi-

cant difference at p<<0.05. The same below.
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Fig. 1 Effects of minimal medium types on the growth of Yuluxiang pear in vitro
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Table 2 Effects of plant growth regulators on the proliferation of Yuluxiang pear in vitro

p AT

Sb The concentration of plant growth regulators/(mg-L™") FIHAL RESGE L
Treatment S BA BA NAA Proliferation rate Average effective shoots
1 0.50 - 0.10 1.6740.12 d 1.00+0.00 ¢
2 1.00 - 0.10 3.57+0.23 a 1.1740.21 abe
3 1.50 - 0.10 2.7340.06 be 1.0740.12 be
4 2.00 - 0.10 2.70+0.10 be 1.2740.06 ab
5 1.00 0.05 - 2.67+0.21 be 1.07+0.06 be
6 1.00 0.10 - 2.9340.32 be 1.10+0.00 abc
7 1.00 0.15 - 3.07+0.15 b 1.33£0.12 a
8 1.00 0.20 - 2.77+0.38 be 1.23+0.25 abc
9 1.00 - 0.05 2.47+0.31b 1.07+0.12 be
10 1.00 - 0.15 1.70+0.36 ¢ 1.00+0.00 ¢
11 1.00 - 0.20 3.00+0.46 d 1.23+0.12 abc

JE IBA Ab P A SE5H R %2 7 AW 3%, 0.15 mg - L
IBA &b 2 1)~ 25547 25087 #4225 & T 0.05 mg - L
IBA 4b#E,{H 5 0.10.0.20 mg- L' IBA 4bFH ] £ 57 A4S
B2, 18100.10.0.15.0.20 mg- L' IBA ¥Ji&i & L &
FUARARIG S . 24 6-BA T EIKE N 1.00 mg- LB, A
[F) o F A T NAA ARG 3 8] P 25045 B0 i 230 2% 2 AN i

#,{H0.10 mg- L' NAA 25 K505 3% =T 0.05.
0.15.0.20 mg- L' NAA &b 2, % 81 0.10 mg- L' NAA
EA R A AR (R 2, B2,

A ,1.00 mg- L' 6-BA+0.10 mg- L' NAA &b
PRI B R AU T H A AL B P2 BOH R B
5 R AR AR R OE 3 2 e, TS A B R A AL AR



EAR] BRBEE, 55 KR A AL AR R E LT TT

231

1-4. 6-BA (0.50, 1.00, 1.50, 2.00) mg-L"+NAA 0.10 mg-L"; 5-8. 6-BA 1.00 mg-L"+IBA (0.05, 0.10, 0.15, 0.20) mg-L"; 9-11. 6-BA 1.00 mg-L"+

NAA (0.05, 0.15,0.20) mg- L.
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Fig. 2 Effects of plant growth regulators on the growth of Yuluxiang pear in vitro
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Table 3 Effects of different minimal medium on the rooting

of Yuluxiang pear in vitro

E.Zli.i%?%% K% SRR E ESN &S

Mlmlmal Rooting rate/% Average root lliatelof stem

medium number tip dieback/%
MS 57.7842.23 a 2.17+0.22 a 6.67+0.00 ¢
1/2MS 62.22+6.13 a 2.05+0.35 a 0.00+0.00 d
1/4MS 17.78+2.97 b 0.2740.13 b 24.44+5.02 b
NN69 15.56+2.97 b 0.32+0.02 b 0.00+0.00 d
1/2NN69 6.67+0.00 ¢ 0.10+0.05 b 13.33£5.81 ¢
1/4ANN69 0.00+0.00 d 0.00+0.00 b 40.00+0.00 a
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Fig. 3 Effects of minimal medium on the growth of Yuluxiang pear in vitro
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Table 4 Effects of plant growth regulators on the rooting

of Yuluxiang pear in vitro

p(NAA)/  p(IBA)/ AR AR RRCER S
(mg-LY  (mg-LH Rooting rate/%  Average root number
0.20 - 13.33+£2.51 e 0.23+0.06 ¢
0.50 - 40.00+0.00 cd 0.80+0.26 d
1.00 - 40.00+5.89 cd 1.30+0.17 cd
2.00 - 60.00+5.89 ab 3.40+0.46 a
5.00 - 70.00+5.33 a 2.47+0.12 b
- 0.20 23.33+3.84 de 0.27+0.12 ¢
- 0.50 36.67+9.43 cd 1.17+0.32 c¢d
- 1.00 40.00+5.89 cd 1.0340.46 cd
- 2.00 23.33+£3.84 de 1.60+0.52 ¢
- 5.00 46.67+6.66 be 1.17+£0.32 cd

p(IBA)/(mg-L™")

B4 EMEKETHHNEREEREEEE KN

Fig. 4 Effects of plant growth regulators on the growth of Yuluxiang pear in vitro
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Table 5 Effects of darkness culture on the rooting of

Yuluxiang pear in vitro

I 15 SR 1) . PR ZEREEER
AR )
Darkness culture . Average root Rate of stem tip
. Rooting rate/% .
time/d number dieback/%
0 62.22+6.13 a 2.05+0.35a 0.00+0.00 ¢
5 76.67+3.84 a 2.27+0.23 a 15.56+2.97 b
10 40.00+£5.53 b 0.87+0.01 b 17.78+2.97 b
15 75.56+5.02 a 2.03+0.06 a 15.00+5.75 b
20 6.90+0.38 ¢ 0.09+0.04 ¢ 100.00+0.00 a
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Fig. 5 Effects of dark culture time on the growth of Yuluxiang pear in vitro
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Table 6 Effects of different concentrations of activated

carbon on the rooting of Yuluxiang pear in vitro

(CETED) T8 AR ,
PORIERO e PIERI e g
Activated Rooting rate/% Average root Root callus
carbon/(g-L") J ? number u

0.0 66.67+5.16 a 2.33+0.55 a +++

0.5 6.67+0.00 b 0.07+0.00 b ++

1.0 0.00+0.00 ¢ 0.00+0.00 b +

2.0 0.00+0.00 ¢ 0.00+0.00 b ++

4.0 0.00+0.00 ¢ 0.00+0.00 b -

RO AR R Tt A e, He
R, Fom 7 A AR

Note: The marks “~” and “+” in root callus respectively indicated
that there was no callus, and there was callus, and the more “+” indicat-

ed the bigger callus.
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Fig. 6 Effects of different concentrations of activated carbon on the growth of Yuluxiang pear in vitro
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small letters indicated significant difference among treatments at p<<0.05.
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Fig. 7 The survival of Yuluxiang pear seedlings after transplanted
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