‘EEFFABREFREIMR
REEE, BERZ, KE, RIE W

CHpdA Rl 22 B, WAEERTE 0710005 29T db TAE R Rk 5 AR TR B, I ALHREE 056038;
S RIREE B A EAR S & BRI AT, AKE 0500505 b4 R ARG e, L LRE
071000)

E: [ERYY AL Rl e 45 S0 22 k. BB AL PR R AR B S ) il JUFT 8 T R e
7, BEESHHARREREARERR, UIINRNIFR G R0 T 5 B SO B 3 1 5 5 SRR 3
P [A3EY LU EFB & SL (Pyrus bretschneideri “Yuluxiang’) #3578 MRk, SR 58 4 B MR I B 117 ik
S Ak AR AV EAR PR 3, AR AR IR RO AR K70 W B G B IR A M R IR B SR, X 4R AR T
AR AT A . DR Y & B B Fe A AL BG4k ARG B 10 B 7759 MS+1.00 mgL' 6-BA+0.10 mg-L™!
NAA, BHFAH3.57, BRCHHECN 1.17; @H ERE AARHERNEEIRE )N 1/2MS+2.00 mg-L*!
NAA, MR 60.00%, AMREEH 3.40. BEHEIRRATEMER GFIAE T LA AR AR, K,
WG EE TR 0~20 d X EFe A AR E UEER, HBER BRI MK, M@ 0GR, 2R AENE L =
TR K A ALA R AR R EIE R, RIKEEE MR (0.5 g L) IRk bR, MRS
B E] 1.0~4.0 g L B X bt b3 B B AMBIAE R, Mo AR B A BB, BRTR=60d)E,
B UGN 32.57%, BMRAEKRIF. (48] AROE Y T EREE RARNERR, Mitd&Ea £
FaAT AR R TR A . AR IR IR AR S A, T IEAT T BB A AL AR YIRS A

KR REEAAL HGURTR ARRIEE. AN IR

Establishment of rapid tissue culture system of ‘Yuluxiang’ pear
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Abstract: [ Objective 1 “Yuluxiang’ (Pyrus bretschneideri Rehd.) is an excellent mid-late
maturing variety with thin skin, delicate flesh, sweet taste aroma, and other excellent
characteristics, which is widely recognized by the domestic and foreign fruit markets. In view of
the large differences in tissue culture propagation among pear varieties and there was no rapid
tissue culture system for “Yuluxiang’ pear, this paper carried out relevant research, aiming to
establish the tissue culture technology system for ‘Yuluxiang’ pear, and provide technical support

for further molecular biology research and virus-free seedlings cultivation of ‘Yuluxiang’ pear.
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[ Methods ] We obtained the experimental materials as follows: firstly, the new shoot explant of
“Yuluxiang’ pear was collected from the specimen garden of Hebei Agricultural University after
flowering 5~10 days. Secondly, the leaves of the explants were removed, leaving only the petiole.
The single bud stem segment was cut to about 1 cm with pruning scissors and placed in a clean
triangular bottle. It was rinsed with running water for 30 min, sterilized with 0.1% HgCl, for 6
min, then with 75% alcohol for 1 min. After rinsed three times with sterile water, it was dried
using sterile filter paper. The explant was 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, and expanded to a certain
amount to carry out the experiment. Factors affecting 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 carbon concentration was used to optimize
rooting conditions. [ Results] After compared the effect of basic medium (MS, 1/2MS, 1/4MS,
NN69, WPM) and plant growth regulators (6-BA, NAA and IBA) on proliferation, it was found
that MS+1.00 mg-L! 6-BA +0.10 mg-L' NAA +30.0 g-L! sucrose +6.0 g-L! agar was the
suitable medium for the proliferation of “Yuluxiang’ pear, and the propagation coefficient was 3.57
and the number of effective seedlings was 1.17. The effects of basic medium (MS, 1/2MS, 1/4MS,
NN69, 1/2NN69, 1/4NN69) and plant growth regulators (NAA or IBA) were compared on rooting
effect of tissue culture seedlings. The suitable rooting medium for ‘Yuluxiang’ pear was
1/2MS+2.0 mg-L' NAA +20.0 g-L*!' sucrose +6.0 gL' agar. Under this rooting medium, the
rooting rate was 60.00%, and the average number of rooting strips was 3.40. Based on the selected
rooting medium, other culture factors affecting rooting were compared and the results were as
follows. Compared the effect of dark culture for 0, 5, 10, 15, 20 days on rooting efficiency, there
was no significant difference on rooting rate and average rooting number between dark culture for
5 days, 15 days and 0 day. The treatment of dark culture for 10 days and 20 days was significantly
lower than the 0 day on the rooting rate and average rooting number. Compared to other
treatments, the root of dark culture for 0 day was more robust. With the increase of dark culture
time, the root became thinner, the stem tip dieback rate of tissue culture seedlings significantly
increased, and the root callus became larger. After dark cultured for 20 days, all the stem tips died
and the callus reached the maximum, which had significant inhibition effect on rooting and the
ground part. In sum, dark culture had no significant promotion effect on rooting. We also
compared the effect of activated carbon of 0~4.0 g-L-! added to the medium on rooting. It was
found that when the activated carbon was added to the medium 0.5~4.0 g-L-!, the rooting number
was significantly decreased compared with the control (without activated carbon). When activated
carbon was 1.0~4.0 g-L"!, the rooting rate and rooting number were 0. When the concentration of
activated carbon was 0.5 g-L-!, it could promote the aboveground growth of ‘Yuluxiang’ seedlings.
However, when the concentration of activated carbon was increased to 1.0~4.0 g-L!, there was an
obvious inhibitory effect on the aboveground parts, and the leaves of some seedlings turned brown.

To sum up, the addition of activated carbon significantly inhibited the rooting of ‘Yuluxiang’ pear.



After 40 days of induced 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’
exhibited a mortality phenomenon 10 days after transplantation. This situation stabilized after 60
days, at this time, the survival rate of ‘Yuluxiang’ was 32.57%, and the overall growth of the plant
was robust and healthy. [ Conclusion] This study identified the optimal medium for proliferation
and rooting, ensured the suitable rooting conditions for ‘Yuluxiang’ pear, and established a
successful acclimation and transplantation process for tissue-cultured seedlings. In conclusion, the
rapid propagation system for ‘Yuluxiang’ pear had been established.

Key words: Pyrus bretschneideri ‘Yuluxiang’; Tissue culture; Subculture proliferation; Rooting;

Acclimation and transplanting.
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Table 1 Effects of minimal medium types on reproduction of ‘Yuluxiang’ in vitro

A KR YA RIS BURBRER
. . . . . The rate of vitrification
Minimal medium Proliferation rate Effective shoots L
seedling incidence/%
MS 3974042 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 2474029 ¢ 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

A F—Fh AN ENG FEER p<0.05 KT LW ZER. T,
Note: The different lowercase letters in the same column indicate significant difference at
p<0.05 level. The same below.
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Fig. 1 Effects of minimal medium types on reproduction of ‘Yuluxiang’ in vitro

(bars: 1 cm, the same below)
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Table 2 Effects of plant growth regulators on the proliferation of ‘Yuluxiang’ in vitro

HPIE KA TR T
The concentration of plant growth Y R

regulators/ (mg-L"1) Proliferation rate Effective shoots
6-BA IBA NAA
0.50 - 0.10 1.67+0.12 e 1.00£0.00 ¢
1.00 - 0.10 3.5740.23 a 1.1740.21 abc
1.50 - 0.10 2.73£0.06 cd 1.07+£0.12  bc
2.00 - 0.10 2.70£0.10 cd 1.27+£0.06 ab
1.00 0.05 - 2.67£0.21 «cd 1.07+£0.06 bc
1.00 0.10 - 2.93£0.32 «cd 1.10+£0.00 bc
1.00 0.15 - 3.07+0.15 bc 1.33£0.12 a
1.00 0.20 - 2.77£0.38 cd 1.23+£0.25 ab
1.00 - 0.05 2.47+0.31 d 1.07+£0.12  bc
1.00 - 0.10 3.47+£0.12 ab 1.13+£0.06  abc
1.00 - 0.15 1.70+£0.36 ¢ 1.00+£0.00 ¢

1.00 - 0.20 3.00+£0.46 bc 1.23+£0.12 ab
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Fig. 2 Effects of plant growth regulators on the growth of ‘Yuluxiang’ in vitro
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Table 3 Effects of different minimal medium on rooting of ‘Yuluxiang’ in vitro

SR A . ERFIER
AR FEIARE (G
Minimal Rate of stem
Rooting rate/% Average root number

medium tip dieback/%
MS 57.78£2.23 a 2.1740.22 a 6.67+£0.00 ¢
1/2MS 62.2246.13 a 2.05+£0.35 a 0.00+0.00 d
1/4MS 17.78£2.97 b 0.27£0.13 b 24444502 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/ANN69 0.00+0.00 d 0.00+0.00 b 40.00£0.00 a
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Fig. 3 Effect of minimal medium on the growth of ‘Yuluxiang’ in vitro

24 EMEKET TN EEE AR EIRNIMN

£ 0.20~5.00 mg L' VG N, BE NAAWKREENS I, AMWFRERE: 2 NAAKEH 5.00
mg L1, EMHRRILR S, H70.00%; 1M IBA SAHAEREREZRAEE, 4 NAA K
fE5 2.00 mg LB, SPIAARECH 3.40, B3 ETHAMA, R EREN 60.00% (£ 4.
B 4), iXFEW 2.00 mg L NAA Fil T K # & AL 1 AR

RAEWERKEDTN EEEH FEEHE RN

Table 4 Effect of plant growth regulators on the rooting of ‘Yuluxiang’ in vitro

NAA/ IBA/ AR SRR R
(mgLH (mg-L™") Rooting rate/% Average root number
0.20 - 13.33£2.51 e 0.23+£0.06 e
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 247+0.12 b
- 0.20 23.33£3.84 de 0.27+0.12 e
- 0.50 36.6749.43 cd 1.170.32  cd
- 1.00 40.00+£5.89  cd 1.03£0.46 cd
- 2.00 23.33£3.84 de 1.60+£0.52 ¢

- 5.00 46.67+6.66  be 1.1740.32  cd
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Fig. 4 Effect of plant growth regulators on the growth of ‘Yuluxiang’ in vitro
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Table 5 Effect of darkness culture on the rooting of ‘Yuluxiang’ in vitro

I 15 SR I ]

AR A FEIAMRE GO ESNIT %S
Darkness culture
Rooting rate/% Average root number Rate of stem tip dieback /%
time/d
0 62.2246.13 a 2.05+£0.35 a 0.00£0.00 ¢
5 76.67£3.84 a 2.27¢023 a 1556297 b
10 40.00£5.53 b 0.87£0.01 b 17.7842.97 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

20d
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Fig. 5 The influence of dark culture time on the growth of ‘Yuluxiang’ in vitro
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Table 6 Effect of different concentrations activated carbon

on the rooting of ‘Yuluxiang’ in vitro

kR AR A FEIARE (G MRES A L
Activated carbon/ (gL'h) Rooting rate/% Average root number Root callus
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 -

E WEEOhbaE, R k®l. ARbred, B, R AR e R,
Note: The marks ‘-’ and ‘+’ in root callus respectively indicated that there was no callus, and there was callus, and
the more ‘+’, birthed the bigger callus.

R Activated carbon/ (g-L1)
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Fig. 6 Effect of different activated carbon concentrations on the growth of ‘Yuluxiang’ in

vitro
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Fig. 7 The survival of ‘Yuluxiang’ transplanting
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