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Optimization of Growth Conditions of in Vitro Shoots of Walnut ‘Xiangling’ *
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Abstract To provide abundant and excellent colonial plant materials, the optimum growth conditions of in vitro walnut shoot
were studied. Using the seedlings of walnut ‘Xiangling’ as materials, the types of nutrient media (MS, DKW and WPM) and
gelling agents (Difco Bacto agar, Phytagel and a mixture of Phytagel and Difco Bacto agar) were screened, and the effects
of different types and concentrations of cytokinin on growth of the seedlings were studied with randomized complete-block
design. The results indicated that different types of nutrient media and gelling agents had great effects on growth of the
seedlings as well as the types and concentrations of cytokinin. DKW basic medium supplemented with 0.8 mg/L BA + 0.01
mg/L IBA and solidified with 2.2 g/L Phytagel, favoured proliferation of the shoots, and the number of proliferation was 4.70.
After cultured in present of 0.8 mg/L KT + 0.01 mg/L IBA for strong stock, the shoots could be rooted. Different genotypes
need basic media with different compositions of inorganic salt. Phytagel containing rich minerals is helpful for bud and shoot

growth. BA promotes axillary to germinate and proliferate, while KT is helpful for shoot elongation. Fig 4, Tab 3, Ref 22
Keywords walnut ‘Xiangling’; in vitro shoot; basic medium; gelling agent; cytokinin; proliferation; elongation
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Table 1 Effects of different types of media on shoot regeneration from walnut nodal cuttings

POSLESy Rigedk R ESE )
Treatment Medium Fresh weight of callus (m/g) Height of main shoot (A/cm) No. of leaf number on shoots
1 DKW 0.49+£0.04 b 1.86£0.04 a 9.32+0.07 a
2 MS 0.48+0.06 b 1.84+0.03 a 9.28+0.04 a
3 WPM 0.79+0.03 a 0.72+0.03 b 3.23+0.02 b
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Fig. 1 Effect of different types of media on shoot regeneration from walnut
nodal cuttings
A: WPMEGFRIE FIR I @S, 2 H A4 99; B: MSH %L |
AR 2 fi ;. C: DKW FRIE FARK 2 A At
A. Callus and delicate shoots initiate in WPM medium; B. Shoots are
chlorosis in MS medium; C. Shoots grow strong in DKW medium
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Fig. 2 Effect of different gelling agents on shoot regeneration from walnut
nodal cuttings

A: 6 g/ LBRITOR EHRER ) LRI 2 140 59: B: 2.2 g/L Phytagel {77
AR C: AR RKAES g/LEUIR R+ 1.1 g/L Phytagelff: ¢/ )
IDKWH; 4L |- AL Shoots are thin in DKW gelled by 6 g/L Difco Bacto
agar; B. Shoots are strong in DKW gelled 2.2 g/L Phytagel; C. Shoots are
cultured in DKW gelled by 3 g/L Difco Bacto agar + 1.1 g/L Phytagel
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Table 2 Effects of different gelling agents on shoot regeneration from walnut nodal cuttings

s THE I 1) B LR T R A
Treatment Gelling agent Fresh weight of callus (m/g) Height of main shoot (2/cm)  No. of leaf number on shoots
1 6 g/LEJi Ky 6 g/L Difco Bacto agar 0.55+0.03 a 1.91+0.05 b 9.35+0.05 a
2 2.2 g/L Phytagel 0.54+0.03 a 2.03+0.03 a 11.06+0.06 b
3 g/LEEfiEkr+ 1.1 g/L Phytagel
s 3 g/L Difco Bacto agar + 1.1 g/L Phytagel eskngza L2 5 Liderlie
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Table 3 Effects of cytokinin on shoot elongation from walnut nodal cutting and shoot proliferation from shoot tip explants

ZXB! Nodal cutting

2% Shoot tip
htokinin plmg L= o ERE WK WA
Height of main shoot (h/cm) Length of internodes (4/cm) No. of auxiliary shoot
0.4 1.05+0.03 fg 0.23+0.02 ¢ 3.33+0.15d
KT 0.6 2.61+0.20 bc 0.324£0.04 ab 3.63+0.15 cd
0.8 3.35+0.21 a 0.34+0.08 a 3.80+0.20 ¢
1.0 2.34+0.11 cd 0.25+0.03 bc 4.20+£0.10 b
0.4 0.92+0.07 gh 0.29+0.01 abc 3.33£0.15d
BA 0.6 2.48+0.17 bc 0.29+0.03 abc 4.16+0.31 b
0.8 274010 b 0.34+0.02 a 4.70£0.17 a
1.0 1.29+0.27 ef 0.23+0.03 ¢ 5.00+£0.10 a
0.4 2.12+0.22d 0.25+0.03 bc 3.30+0.10d
TDZ 0.6 1.42+0.07 e 3.37+0.25d
0.8 0.69+0.12 hi 2.77+0.15e
1.0 0.53+0.05 i 2.37+0.25 f
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Fig. 3 Effect of cytokinin on shoot elongation from walnut nodal cutting
explants

A: ZEBAEKT H1.0 mg/LIS B AL 25 B: 25 BEAEBANL.0 mg/Li 2§
T T 52 B0 C: 2XBHETDZ N 0.4 mg/ LIS IR 2 LR SEAR

A. Clumpy buds on DKW medium with 1.0 mg/L KT; B. Apical quiescence
on DKW medium with 1.0 mg/L BA; C. Apical necrosis on DKW medium
with 0.4 mg/L TDZ
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Fig 4 Effect of cytokinin on shoot proliferation from walnut shoot tip
explants

A: BAKL.0 mg/LIf, J2F BB i B: KT 1.0 mg/Li, 2 A 45
IS C: TDZ40.6 mg/ LIS I 2 T B AN 5 2 3R A i il

A: Auxiliary proliferation on DKW medium with 1.0 mg/L BA; B. Auxiliary
proliferation on DKW medium with 1.0 mg/L KT; C. Accumulation of
adventitious buds on DKW medium with 0.6 mg/L TDZ
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