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Effects of different water conditions on life cycle forms and physiological
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Abstract In order to investigate the impacts of different water contents in soil on life cycle forms and physiological
metabolisms of Catharanthus roseus L. G. Don four levels of water supply including control CK  light drought

LD  moderate drought MD and heavy drought HD  were set up in the present paper. The cluster analysis was
conducted to C. roseus seedlings upon water treatment according to their morphological characteristics. The results showed
that 20 seedlings involved were dissected into two groups and the treatments of MD and HD led to significant morphological
changes from that of CK and LD. Analysis of principal component analysis PCA  on 15 kinds of phenotypic
characteristics  separately being related to vegetative growth V sexual S and clone C  reproduction was

conducted. The results showed that the life cycle forms under the conditions of CK LD MD and HD were V ,,S, 5, C, o,
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Vo65050C0 s Vo 535027 Coaoand Vi ,sSg 00 Cous- It suggested that MD and HD resulted in enhanced percentage of clone
reproduction and decreased sexual reproduction. Alkaloid contents in C. roseus including vindoline catharanthine and
anhydrovinblastine were measured during stress. By the time of 16 d after treatment with HD the contents of vindoline

catharanthine and anhydrovinblastine were significantly higher being 1.5 2.3 and 3.1 folds of the control respectively.
High level of anhydrovinblastine was proved to be induced by soil drought conditions which offered theory for exploitation

and utilization of drug plants.
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Fig. 1 The phenotypic cluster analysis of Catharanthus roseus under
different drought conditions
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Table 1 Measure values of phenotype of Catharanthus roseus in different drought conditions
Var. Phenotypic characteristics CK LD MD HD
v X1 Individual high cm 21.56 £0.49a 19.26 +0.55b 16.34 +0.35¢ 14.60 £0.42d
X2 Leaf quantity 15.80 £0.58a 15.20 £0.37a 12.60 £0.75b  11.60 +0.68b
X3 Internode length cm 3.86 +£0.08a 3.58 +0.06ab 3.42 +0.12b 1.88 £0.17¢
X4 Branch length c¢m 8.40 £0.21a 7.98 £0.17a 6.98 £0.16b 5.78 £0.24c¢
X5 Diameter mm 0.34 £0.0la 0.32 £0.01ab 0.33 £0.0lab 0.29 £0.01b
S X6 Flower quantity 0.80 £0.37a 0.40 £0.24a 0.20 +0.20a 0.00 +0.00a
X7 Discus diameter cm 2.14 £0.88a 1.58 £0.97a 0.80 +0.80a 0.00 +0.00a
X8 Bud quantity 3.00 £1.00a 2.40 £0.51a 0.40 £0.24b 0.20 +£0.20b
X9 Bud length cm 2.77 £0.69a 3.56 £0.07ab 1.16 £0.71be 0.54 £0.54c¢
X10 Fecundity ratio 0.00 £0.00a 0.00 £0.00a 0.00 £0.00a 0.00 £0.00a
C X1 Branch quantity 0.40 £0.24b 0.40 +0.24b 0.80 +0.37a 1.00 £0.32a
X12 Basal shoot quantity 0.80 +£0.37b 1.00 £0.32b 0.80 +0.37ab 1.20 +£0.20ab
X13 . 0.84 £0.37b 0.99 £0.30b 0.80 +0.34b 1.62 £0.21a
Distance from basal shoot to ground cm
X14 Internode length e¢m 3.20£0.31a 1.88 £0.08b 1.58 £0.04b 0.90 £0.07¢
X15 Leafstalk length cm 0.64 +0.03b 0.64 +0.02ab 0.70 £0.01a 0.73 £0.01a
P <0.05 Data with different letters are significantly different P < 0.05 in the same
column the same below
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Fig.2  PCA results of Catharanthus roseus in different drought conditions
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Table 2 Vindoline content of Catharanthus roseus in different drought conditions
Vindoline content mg g~' DW
Treatment time d CK LD MD HD
1 2.542 +0.187a 2.720 +0. 105a 2.452 +0.089a 2.613 £0.045a
4 3.039 +£0.918a 3.201 +£0.062a 3.045 +0.080a 2.329 +0.132b
7 2.735 +0.031a 2.945 +£0.059a 3.052 +£0.193a 2.624 +£0.023a
10 2.265 +£0.042a 2.240 +£0.025a 2.469 +0.054b 2.832 +0.026¢
13 1.825 +0.123a 2.332+£0.071b 2.772 £0.091c¢ 3.183 +0.114d
16 1.952 +0.062a 2.512 +0.027b 2.945 +0.067c 2.880 +0.049¢
3
Table 3 Catharanthine content of Catharanthus roseus in different drought conditions
Catharanthine content mg g~!' DW
Treatment time d CK LD MD HD
1 1.797 +£0.049a 1.836 +0.014a 1.848 +0.061a 1.829 +0.051a
4 1.655 +0.049a 1.888 +0.037b 1.749 +0.033ab 1.772 +0.059ab
7 1.445 +£0.043a 1.639 +0.027b 2.041 +0.086¢ 1.877 £0.053¢
10 1.032 £0.042a 1.520 +£0.058b 1.537 £0.028b 1.484 +0.116b
13 0.971 £0.029a 1.375 £0.024b 1.505 £0.012b 1.488 £0.057b
16 0.473 +0.032a 0.842 +0.047b 1.072 £0.096b 1.101 +0.084b
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4
Table 4 Anhydrovinblastine content of Catharanthus roseus in different drought conditions
Anhydrovinblastine content mg g~' DW
Treatment time d CK LD MD HD

1 0.794 £0.054a 0.880 +0.096a 0.843 £0.054a 0.867 +0.061a
4 0.453 £0.031a 0.690 +0.025b 0.628 £0.006b 0.629 £0.015b
7 0.698 +0.032a 0.943 +0.036b 1.155 +0.032¢ 1.076 +£0.071bc
10 0.591 +0.021a 0.651 +0.059a 0.972 £0.062b 1.111 £0.092b
13 0.521 +0.044a 0.626 +0.023a 0.809 +0.026b 1.071 £0.088c
16 0.280 +£0.023a 0.580 £0.012b 0.687 £0.009b 0.864 +0.080¢
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