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Abstract; Light and plant-growth regulators have a great influence on the regeneration efficiency of somatic embryos and
the growth of regenerated plants. In this study, the effects of light and plant-growth regulators on the regeneration of in

vitro embryos and the growth of regenerated plants were examined in immature in vitro embryos from Paris polyphylla
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var. chinensis seeds. The main purpose was to explore the basic system of in wvitro embryos culture and growth of
regenerated plants in P. polyphylla var. chinensis. In order to study the effects of plant-growth regulators on the growth
and development of immature in vitro embryos and the growth of regenerated plants, supplemented with plant-growth
regulators with different kinds and concentrations to MS mediums. In order to study the effect of light on the growth and
development of immature in vitro embryos of P. polyphylla var. chinensis, the immature in vitro embryos were cultured in
light and dark conditions. The results showed that dark conditions were more conducive to the growth and development of
immature in vitro embryos in P. polyphylla var. chinensis than light conditions. When cultured for 60 d, the growth rate
and germination rate of immature in vitro embryos of P. polyphylla var. chinensis under dark culture conditions were
45.25%, 19.17% higher than those under light culture conditions, respectively. When the concentration of GA, was the
same, the germination time of immature in vitro embryos was prolonged as the concentration of IAA increased. Different
concentrations of GA, promoted the germination of immature in vitro embryos. The promoting effect was 5 mg « L' GA,>1
mg - L' GA,> 10 mg - 1" GA,. Under dark conditions, the best formula for immature in vitro embryos of P. polyphylla
var. chinensis germination was 1/2 MS + 30 g + L sucrose + 7 g + L agar + 0.5 g - L activated carbon + 5 mg - L
GA,+ 1 mg - L' TAA. This induced in vitro embryo P. polyphylla var. chinensis germination in about two months. The
germination rate reached 50% after about 80 d. In the mature embryos emergence experiment, a high concentration of
plant-growth regulators inhibited the growth and development of mature embryos in P. polyphylla var. chinensis. A high
concentration of GA, in particular led to the death of mature embryos. The best formula for seedlings of mature embryos
was MS + 30 g - L' sucrose + 6.2 mg + L' boric acid + 7 g « L agar + 0.7 g + L' activated carbon + 0.5 mg - L' 2,4-D +
1.5mg-L'TAA + 1.5 mg - L' ZT + 5 mg - L' GA,. Mature embryos could produce seedlings within only 43 d. True
leaves were formed after around 75 days.

Key words: embryos culture, immature in vitro embryos, mature embryos, light, plant-growth regulator
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Table 1  Factors and levels L,(2*) of Paris polyphylla var. chinensis in vitro embryos growth and development
T A U8 5 5 AbFZH 25 Treatment number
Plant-growth regulator
(mg - L") CK Al A2 A3 Ad AS A6 A7 A8 A9
TREEE 3 GA, 0 1 1 1 5 5 5 10 10 10
N5k LR TAA 0 1 4 8 1 4 8 1 4 8

x2 HKEERREFSHEL(3)BFKER
Table 2 Factors and levels Ly(3*) of Paris polyphylla var. chinensis embryos induction seedling

FE M A K 8 3 Qb B2 4% 5 Treatment number
Plant-growth regulator
(mg- L") CK Bl B2 B3 B4 B5 B6 B7 B8 B9
THRE TR 2,4-D 0 0.5 0.5 0.5 1 1 1 3 3 3
5|1 2R TAA 0 0.5 1.5 3 0.5 1.5 3 0.5 1.5 3
FHKE ZT 0 0.5 1.5 3 1.5 3 0.5 3 0.5 1.5
IRFEZ 3 GA, 0 1 5 10 10 1 5 5 10 1
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Table 3  Effects of light on the in vitro embryo germination

of Paris polyphylla var. chinensis

B S A R g B 7
Light condition Light culture Dark culture
i 45 60 45 60
Culture time( d)
AR 10.00  22.50  52.50  67.50
Embryo growth rate( %)
JHH 5 0 7.5 0 26.67

Embryo germination rate( % )
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AIB4HS Treatment numbers

B L. BRI I 04k J o il 180 5 B B UL U A 20 Ak o i el
6] 5 BB AR L BT it 5 BBEIV. 3~ i34k B 5 1
6], ANR/NG FRER R 22 5 B E A (P<0.05) , R,

Stage 1. Time required for spherical embryos differentiation; Stage
[ Time required for suspensor differentiation; Stage Ill. Time
required for radicle differentiation; Stage IV. Time required for
cotyledon differentiation. Different lowercase letters indicate
significant differences (P<0.05). The same below.
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Fig. 1 Effects of plant-growth regulators on in vitro
embryo growth of Paris polyphylla var. chinensis
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Fig. 2 Effects of plant-growth regulators on in vitro embryo
germination of Paris polyphylla var. chinensts
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SU. If#k; RA. If4R; HY. it%h; cO. 7, K,

SU. Suspensor; RA. Radicle; HY. Hypocotyl; CO. Cotyledon. The same below.

BT A4 AR R B AR AR At R IR 2 1

Plate I Morphological changes of Paris polyphylla var. chinensis in vitro embryo under A4 treatment

Bl T CK 2 A SRk s R 2l i i 6 i R O 252 Ak

Plate ' Morphological changes of Paris polyphylla var. chinensis in vitro embryo under control treatment
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Plate I Seedling growth process of Paris polyphylla var. chinensis under B2 treatment

B IV CK 4l p e s kgl i A Kol 72

Plate IV Seedling growth process of Paris polyphylla var. chinensis under control treatment
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Table 4  Effects of plant-growth regulators on seedling emergence of mature embryos of Paris polyphylla var. chinensis

H BT I T HIHE A
b2 g5 i e 5 [ TS
Treatment emergence True leaf . .
. S Seedling growth condition
number time formation time
(d) (d)
CK 81.00=1.63a — T BB AN IR R ZE A R 2
Leaves were green, it can’t form true leaves, stems and leaves grow slowly
Bl 60.67+2.49cd 91.33+2.05ab I J &k, REIE MUILNT, 250 R R G2 4
Leaves were green, it could form true leaves, stems and leaves grow slowly
B2 43.00+3.74e 74.67x2.87d I Bk K H BT, RETE I
Leaves were green and grew well, it could form true leaves
B3 — — JICAPRAE 385 7 i 1A AL BT T
Mature embryos died in the early stage of culture because of browning
B4 — — HEARRE R, HZ s st T
Mature embryos grew slightly, but gradually browned and died
BS 71.67+1.89ab 84.33+3.68¢ IO B, BRI R I, 25 2R R S
Leaves were yellow, it could form true leaves, stems and leaves grew slowly
B6 52.33+2.87de 95.33£2.62a MRV HRAR, RETR LI, 2R B LA
Leaves were green, it could form true leaves, stem and leaves grew well
B7 57.00+4.90cd 89.002.16ab WAk, REIY ML, 250 B LA
Leaves were green, it can form true leaves, stem and leaves grow well
B - - AR AER K, LT 7 T
Mature embryos grew slightly, but gradually browned and died
B9 66.00=2.94bc 77.67+2.49cd  Uh AR BEIE LT 20 R 221

Leaves were green, it could form true leaves, stems and leaves grew slowly

E: HTA 3 AR EECEARIE T, SO RAR IR 2 E IR, RR/NE FRERR 2 5 B (P<0.05) .

Note: Because there were three treatment groups that cause experimental material died, multiple comparisons were made only for the

remaining data. Different lowercase letters indicate significant differences (P<0.05).
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