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Abstract; In the present research, the suspension culture clones of Dianthus chinensis can keep cell multiplica-
tion and growth-rate at high speed when the secondary cycle is arranged for 7 days. Moreover, there exist lots
of embryonic cells in the culture fluid that could keep growth and division fast and promote growth and differ-
entiation of the formed big cell groups. When conducting trans-generation, it is better if volume rate between
inocula and fresh culture media is 1 ¢ 2. Because the cell multiplication and cells* growth keep the fastest un-
der this condition. It is the high dilution rate of 1+ 2 or 1 ¢ 3 that will contribute to form the embryonic cells
and produce the small embryonic cell groups. Provided that a mixture of coconut milk(CK) and lacotalbumin
hydrolysate(LH)is added,the growth-rate of suspension clones could be greatly improved. Adding both is bet-
ter than adding only one of them. The concentration of hormone plays a key role in cells’ growth and division,
Compared to six different formulas,formula 2(2,4-D 1. 5 mg/L+NAA 0.5 mg/L+6-BA 0.5 mg/L)is the
best. Formula 5 comes second (2,4-D 1.5 mg/L+NAA 0.5 mg/L+6-BA 1.0 mg/L)and formula 1(2,4-D
1.0 mg/L+NAA 0.5 mg/L+6-BA 0.5 mg/L)comes third.
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Dianthus chinensis L. is widely distributed in mental plant,but also as a medical plant. This pe-
China and an important economic plant, This spe- rennial herb contains lots of useful chemical com-
cies is cultivated in the garden not only as an orna- positions in its leaves, stems and roots,such as eu-
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genol, benzyl benzoate, methyl salicylate, saponins
and so on. (Huang TK et al. ,2001)

The fluid suspension culture of plant cells is .

applied for the virus-free and high quality seed-
lings, the secondary metabolites, producing artifi-
cial seeds and building the efficient reproduction
system(Tan WD ez al., 2001). The present re-
search is carried out to find the best formula by
testing the secondary cycle, the proper dilution rate
of inocula, additives and concentration of hormone
that will improve cells’ growth and division rapid-
ly,keep high growth-rate and frequency of the em-

bryonic cells.

1 Materials and Methods

1. 1 Materials

Stem apex about 0, 4~0. 6 mm is cut from a
strong branch in greenhohse to be cultured for the
test-tub seedlings.
1. 2 Inducement of calli

The stem apex taken from test-tub seedling is
used as an explantation to be inoculated on the cul-
ture medium for the wound callus at 25 C under
dark conditions (formula;MS-+2,4-D 0.5 mg/L+
NAA 1.0 mg/L-+6-BA 0.6 mg/L+LH 1 000 mg/
L+ Cane Sugar 3%). After producing calli, they
are transferred to the same culture medium without
2,4-D for extension of propagation, The secondary
cycle is 10 to 15 days.
1. 3 Establishing suspension culture clones

The calli about 3 or 6 gram are put into a cul-
ture bottle with 100 mL MS fluid culture medium
when the secondary cells have grown for 5 to 6
days. They are cultured for establishing the sus-
pension lines with shakers functioning at 120
rounds per minute at 25~ 27 ‘C under the light
(Chen W et al. ,2002;Gan FY et al, ,1997; Zhang
QW etal. ,1995).
1. 4 Secondary culture of suspension cells

The secondary culture will be carried out peri-
odically after the calli become dispersed to form a

suspension line. When transferred, there are three

settings of dilution volume ratio between the inoc-
ula and fresh culture fluid, respectively 1: 1,1 :
2,13,

1.5 Growth determination

1. 5.1 Fresh weight determination The culture ma-
terials are filtrated through a previously weighed
paper when the periodical culture have ended, then
weigh it.

The freshly
weighed cells, together with the filtrating paper,
will be baked for 12 hours at 60 C in the incubator
before weigh. The result is the dry weight.

1. 5. 2 Dry weight determination

When

the suspension period is over, suspension materials

1. 5. 3 Relative volume ratio determination

are put into the scaled-tube and centrifuged for 5
minutes under 800 rounds per minute, then the rel-
ative volume ratio is determined (Yu SW et al.,
2001).
1. 5. 4 Increasing rate determination The increas-
ing rate is the ratio between fresh weight and inoc-
ula weight,
1.5.5 Net growth rate determination Net growth
rate is the net gaining in fresh weight every day.
1.5. 6 Relative water content determination Rela-
tive water content (RWQC) is the ratio between wa-
ter content and fresh weight. Fresh weight minus
dry weight is the water content,
1. 6 Suspension cells observation

The microscopic observation is used to analyze

the types of suspension cells.

2 Results and Discussion

2.1 Composition and Characters of suspension cul-
ture clones

The present study has revealed that there are
two types of cells constituting the suspension cul-
ture clones by the microscopic observation. One is
the embryonic cells, whose volume is small, ovate
and elliptical with a thin cell-wall, non-apparently
big vacuoles or central vacuoles,dense cytoplasm,a
apparent cell nucleus and nucleus. The embryomic

cells display in the suspension fluid usually in sin-
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gle dispersing or two to several cells which cluster
closely together into small embryonic cell groups.
The other type is the non-embryonic cell, whose
volume is big,stripe-oblong with an apparently big
vacuole or central vacuole. These non-embryonic
cells gather together and form the sparse,apparent

intercellular space and disorderly crumb structure
(Zhang LY et al. ,1997).

2.2 Effects of the secondary cycle on suspension cul-
ture clones

The result (Fig. 1) shows that it is a good
time for the secondary cells to grow when the cycle
of secondary culture is arranged for 7 days. Its in-
creasing rate reaches to 172%, which is 18% or
more higher than those of formula 2. Its net
growth-rate is 0. 543 g/per day, which exceeds
0.076 than that of 3 days,0. 339 than that of 15

180 , 070 days respectively, Meanwhile,in the culture fluid,

—~ 170 0.60 s the suspension clones can not only keep the growth
® 160 0.5 :.3 and division of embryonic cells rapid, but also pro-
35: 150 - 0.40 % mote the formed cell groups to grow and differenti-
_%’ 140 . 030 -F; ate, The reason of the decreases in growth-rate by
g l30l L 0.20 % the 15*day might be that there is not enough nutri-
= 120 0.10 z tion for cells’ growth and division, which is resul-
34 7d 154 ted from the nutrition of culture medium consumed

with the extension of culture time,and is that the

Fig. 1 Effect of three secondary cycle accumulations of metabolic products produced by

on suspension cells' growth

(J Increasing rate (%); [ Net growth rate (g« d1).

the continuous growth and division of cells re-

strained the continued growth of cells. However,

Table 1 Effects of volume rate between inocula and culture fluid on suspension cells: growth
Volume Weight of Fresh weight Dry weight Increasing rate Net growth rate RWC
rate inocula(gram) (gram) (gram) percentage( %0) (Fweg-+dl) 1))
1:1 4,553 6.515 0.931 143.09 0. 280 85.71
1:2 3.644 6.232 0.956 171,02 0. 370 84. 65
1:3 3.861 5,253 0.796 136.05 0.199 84.85

Note: 1. The secondary cycle,7 days;s 2. Culture formula;MS+2,4-D 1.5 mg/L+NAA 0,5 mg/L+6-BA 0.5 mg/L+CM 5%.

Table 2 Effects of different additive on

suspension cells® growth

Weight of Fresh Dry Increz:smg rl:et‘h
Additive inocula weight weight rate grow
(gram) (gram) (grarm) percentage rate
(%) (Fw-g:db
CcM 5.254 9.067 1,285 172,58 0.545
LH 5.102 7.801 1.134 152. 90 0. 386
CM+LH 4,575 9.059 1.315 198.01 0.641
CK 5.251 6.450 0.942 122.83 0.172

Note; 1. The secondary cycle; 7 days; 2. Culture formula; MS+-2,
4-D 1.5 mg/L+NAA 0.5 mg/L+6-BA 0. 5 mg/L; 3. Dilution rate;
1382,
the reason why the growth-rate is low by the third
day might be that the suspension clones can not

reach the top of growth and division because it is a

short time before the cells just started to divide.
2.3 Effects of different volume rate on suspension
culture clones

According to the results, the increasing rate
and the cells’ net growth rate of suspension culture
clones keep the highest under rate 1 : 2, Its in-
creasing rate is 171% of the increasing rate and
cells’ net growth is 0, 370 gram of fresh weight per
day(Fw « g » d') in net growth rate under this
condition. The increasing-rate of rate 1 ¢ 1 is simi-
lar to that of rate 1 : 3. At the same time,the mi-
croscopic observation shows that high dilution rate
of 1:2 and 1+ 3 will be beneficial to form embry-
onic cell groups and produce the small embryonic

cells. However, low rate of 1 ¢ 1 will be good to
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form many non-embryonic and big cell groups, Re-
sults of relative water content(RWC) have proved
that.
2. 4 Effects of coconut milk and lacotalbumin hy-
drolysate on suspension culture clones

The net growth rate and increasing rate will
be apparently improved if either of two additives is
added in the fluid culture medium. Using a mix-
ture of CM and LK is better than using only one of
them. Its increasing rate and net growth rate keep

the highest. lts increasing rate is 198% of the in-

creasing rate, which is 45% higher than that of
LH, 23% higher than CM respectively. Its net
growth rate reaches 0. 641 unit(Fw + g - d'). Mo-
reover,there is a higher ratio of embryonic cells in
the fluid culture medium. Compared to lacotalbu-
min hydrolysate (LH), coconut milk (CM) will be
better,
2,5 Effects of hormone on suspension culture clones
The variety and concentration of hormone
have a key effect on the growth and division of sus-

pension cells. According to Table 3, when NAA

Table 3 Effects of hormone on suspehsion cells* growth

Hormone component Weight of inocula  Fresh weight Dry weight Growth-rate Net growth rate
concentration (mg/L) (gram) (gram) (gram) percentage(%)  (Fweg-+d!)
2,4-D1.0+NAA 0.5+6-BA 0.5 4.511 8. 343 1.225 184.95 0. 547
2,4-D1.54+NAA 0.54+6-BA 0.5 4.123 10.578 1. 525 256.55 0. 922
2,4-D2.0+NAA0.5+6-BA 0.5 3. 837 6.572 0. 948 171. 28 0.391
2,4-D1.04+NAA0.54+6-BA 1.0 3.751 5.982 0. 863 159. 47 0. 319
2,4-D1.54+NAA0.54+6-BA 1.0 4.157 7.773 1,125 186.99 0.517
2,4-D2.0+NAA 0.54+6-BA 1.0 4, 324 5.425 0.783 125. 46 0.157

Note: 1. The secondary cycle; 7 days; 2. Culture formula: MS+CM 5% -{-LH 1 000 mg/L; 3. Dilution rate:1: 2,

and 6-BA have the same concentration, the proper
concentration of 2,4-D is 1. 5 mg/L,whose increas-
ing rate can reach 256 % and growth rate is 0. 922,
The proper concentration of 6-BA is 0. 5 mg/L.
Formula 2 is the best for promoting the growth and
division of suspension cells (2,4-D 1. 5 mg/L +
NAA 0.5 mg/L+6-BA 0, 5 mg/L). Its growth-
rate is more than 69% higher than that of other 5
formula. Formula 5 comes second, follow by for-
mula 1(2,4-D 1. 0 mg/L+NAA 0.5 mg/L+6-BA
0.5 mg/L).

SH UM

Chen W(BE 0, Mei WQUH# X R, Zhao FP(REH), et
al. 2002, Cell suspension culture of Hypocotal Calli of
Isatica indicago (R TR G A AMmBE O]
Southwest Agricultural University (BB R KE¥R),
24(2). 105—107.

Gan FY(H #i%) » Zhang GZ(XE 6#), Peng LP(ER#),
et al. 1997. Study on cell suspension culture of Taxus
yunnanensis(ZHI G HARNBEIFEIR)II]. Acta Phy-
tophysiologica Sinica (HIMET¥R) , 23(1): 43-46.

Huang TK(HER), Ding ZZ(T & M), Zhao SX(REFI),
etal. 2001, BRAXHTABIM]). kx. FRHEHHE S
AR, 3 222,

Tan WDGRX 8), Dai CGURESRD. 2001. MEMPAHASA
BB ARGE 6 BOLI]. JbH. FEML B, 912
Yu SW(RFHR), Zhu YSCRAE), Yu YKRER), etal.
2001. Elementary exploration about the cultural procedure
for rapidly establishing cell embryogenic suspension clones
(hHERTEHAREZRMNERBEDHN]). Hua-
zhong Agricultural University (8 h Rl K¥E %), 20

(4). 325—1328.

Zhang LY( 3L %), Liu LP(X A #), Jia IM(ERHA), e
al. 1997. Study on cell suspension culture of Tazus cuspi-
data (FUCL G BRBEEFWAOI]. Shenyang Ag-
ricultural University (JC PR K¥# ), 28(3). 180~
185.

Zhang QW (K& 40), Zhang WD(3K B 7). 1995. Establish-
ment of saline-tolerant cell line of Populus riaozhuanica
cv. Popularis-39 and the induction of somaclonal variant
plant(F A% 39 T AMLBFARAME T MEAR
ARETEBRYNERII]. Forest research (F b % B
%), 18(4): 395—398.


http://www.cqvip.com

