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Table 1 Factors and levers of callus induction
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Table 2 Factors and levers of embryonic callus induction

K- K
2,4-D/mg-L" 6-BA/mg-L" TDZ/mg-L" S Hysh/mg- L
1 1 0.5 0.6 0.25
2 3 1.0 2 1.3 0.50
3 5 1.5 3 2.0 1.00
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Fig.1 Callus of Pinus parviflora sieb. et Zucc.
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Table 3 Results of callus induction
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Table 4 Results of embryonic callus induction
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Pasi] HMEAR PSR/ % Ab PARIERES FEFHE%
2,4-D/mg-L"' 6-BA/mg-L" TDZ/mg'L" S hlly4H/mg L'
1 1 0.5 40 50.8+0.83¢ 1 0.6 0.25 30 34.4£1.11°
2 3 0.5 40 58.3+0.83° 2 0.6 0.50 30 38.9+1.11™
3 5 0.5 40 96.7+0.83" 3 0.6 1.00 30 50.0£1.92°
4 1 1.0 40 55.0+2.89% 4 1.3 0.25 30 24.4+1.11°
5 3 1.0 40 5424220 5 13 0.50 30 33.3+1.93°
6 5 1.0 40 90.8+3.33" 6 13 1.00 30 33.3+1.93°
7 1 15 40 50.0+3.82° 7 2.0 0.25 30 31.1+2.22°
8 3 15 40 5424220 8 2.0 0.50 30 34.4£1.11°
9 5 15 40 88.3+0.83" 9 2.0 1.00 30 43.3+1.93°
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Fig.2 The non-embryonic callus and embryonic callus
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Fig.3 Cells of the non-embryonic and embryonic callus
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Fig.4 Scanning electron microscopy pictures of the non-embryonic callus and embryonic callus
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Inducement of embryonic callus from needles of Pinus parviflora Sieb. et Zucc.

and observation of cytological characteristics of callus

WANG Xue-Li, LI Ping-Ping, WU Kun-Yang, SHI Kun, ZHENG Cai-Xia"
College of Biological Science and Technology, Beijing Forest University, Beijing 100083, China

Abstract: In order to establish the regeneration system Pinus parviflora Sieb. et Zucc., the young needles were
used to induce callus and embryonic callus in DCR medium and the best plant stimulus ratio was explored. In
the process of induction, the tissues were observed by optical microscope and scanning electron microscope.
The results indicated that the induction rate of callus was high as 96.7% with the addition of 5 mg-L"'2,4-D and
1 mg-L" 6-BA. Embryonic callus induction medium, including 0.6 mg-L" TDZ, 1.0 mg-L" compound sodium
nitrophenolate, 1.0 mg-L" 6-BA and 0.2 mg-L™" IBA, could induce cell differentiation and obtain embryonic cal-
lus. The induction rate reached 53.3%. At the same time, the browning rate of embryonic callus was low and
the tissues grew faster. The cells of the non-embryonic callus were round and thin, and no cell clusters were
formed. The cells of embryonic callus bound with each other tightly and formed the embryonic cell clusters
which were mainly composed of embryogenic cells and suspensor-like cells. These results laid an important
foundation for the establishment of regeneration system for P. parviflora.

Key words: Pinus parviflora Sieb. et Zucc.; non-embryonic callus; embryonic callus; morphological and cyto-
logical characteristics
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