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Abstract

In recent years, Yunnan had suffered from the worst drought in a century, and there was the big-
gest challenge in front of the development of forestry industry, whereupon it would be particular-
ly important for us to cultivate improved drought-resistant species and research its drought re-
sistance mechanism. Therefore the drought resistance of two different modes of reproduction
(seedlings and cuttings) of Jatropha curcas was researched from the growth indexes, physiological
and biochemical indexes with the moisture gradient method to control water. And then the com-
prehensive evaluation and comparison of their drought resistance ability was made by use of va-
riance analysis, correlation analysis and application method of subordinate function in SPSS soft-
ware. The results showed that: 1) under the different degree of drought stress, the survival rate of
those two different modes of reproduction seedlings were both up to 100%, and most of leaves
didn’t appear wilting, leaf curl, fallen leaves at the middle, late and last phase until under the se-
vere drought stress; 2) the growth in seedling height was restrained with the increase of drought
stress degree and the extension of time; 3) the total dry weight of the plant, stem, leaves and root
were all in downtrend, compared to check samples, the decline range of above indexes of cuttings
of Jatropha curcas was lower than its seedlings; 4) compared to check samples, the root shoot ratio
of those two different seedlings took on apparent uptrend along with the increase of drought
stress degree and extension of time; 5) the relative water content of seedling leaves declined, and
the decline range was in proportion to the degree of drought stress and the length of time. And
those two modes of reproduction differed in the decline range. It can be seen that Jatropha curcas
seedling in whatever Kkind of reproduction still could maintain its normal physiological process,
maintain relatively high growth rate and drought resistance ability. According to the drought
coefficient and the relative growth in seedling height, the drought-resistant growth of cuttings was
a little higher than that of seedlings.
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Table 1. Survival rate of Jatropha curcas seedlings and cuttings in the different drought stress condition
1 TEEETEMERHTERIEA R RS FEER

i EHATT Ab R [R] () 1795 % (%)
CK T1 T2 T3
/N
Al SEAT 40 100 100 100 100
?
FHe 40 100 100 100 100

E: CK. T1. T2, T3 HRlRonIER Ko b3, 32, hEMEET R

Table 2. Force symptom questionnaire of Jatropha curcas seedlings and cuttings in the different drought stress condition
2. TEEETEMERGTERIE AR aEZEERBEER

A A I () A R 52 30 R
EHATT Jir i 7K
9H1H 9H11H 9H21H 10H1H
CK % ER 1E% IEH
T1 EH IEH 1EH IEH
SEAT
T2 EH IE® IEH IEH
T3 1E% 1% I YE =S AR R, B R
CK % IEw 1E% IEH
T1 1EH IER EH 1EH
46T
T2 1B IER 1EH 1EH
T3 E% IEH# U (e A, B, vk

Table 3. Relative increment, growth rate and drought resistance coefficient of Jatropha curcas seedlings and cuttings in the
different drought stress condition

7 3. PREETEMETERIERSITRENREMERE, ERERMMFRY

B AR, A KRR R

A Jihi& 9H11H 9H21H 10H1H
Jidk KF
A B A B A B C D
(cm) (cm/d) (cm) (cm/d) (cm) (cm/d) (cm) (%)
CK 6.97 0.69 443 0.44 8.81 0.88 20.21 e
% T1 6.31 0.63 414 041 311 0.31 13.56 67.06
i
T T2 4.57 0.46 2.94 0.29 241 0.24 11.35 50.01
T3 3.95 0.40 2.32 0.23 1.28 0.23 7.55 37.38
CK 7.53 0.75 7.48 0.75 4.68 0.47 19.68 E—
£ T1 6.02 0.60 3.98 0.40 3.06 0.31 13.06 66.36
1
T T2 4.05 0.41 251 0.25 1.89 0.20 8.44 42.89
T3 3.01 0.30 2.02 0.22 1.37 0.14 6.40 32.52

e A (HXTH R = 58 n JGERTET R — 58 n-1 NN s B (CEKCEER) = A/10; C (WICEL) = 58 4 RINERR = — 28 1 IRINERRY
Him; D (WF AL = AEAE S KB R R KR x 100%.
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Table 4. Biomass change with two different reproductive modes of Jatropha curcas in the different drought stress condition
4 TEEETENERGTAMAREELSRNBREIENTK

SR twmm zeme memm pepr OUUEPE ORTERE e
CK 19.75 59.16 21.47 100.38 56.52 43.86 0.776

% T1 17.83 57.82 20.56 96.21 52.49 43.72 0.833

ng T2 15.31 54.22 19.21 88.74 43.75 44.39 1.014

T3 13.91 46.10 18.51 78.52 36.83 41.69 1.189

CK 18.75 56.16 19.21 94.12 54.59 39.53 0.724

iR T1 16.11 52.60 18.52 87.23 48.54 38.69 0.797

}’gj T2 11.32 48.21 17.81 77.44 41.04 36.40 0.896

T3 10.70 41.79 15.81 68.30 33.72 34.09 1.092

AR T B35 0 A RIRRFE R et sy, B S A BB IRAKR I 26.21%. 22.08%. 29.69%. 13.83%:
B T4 1 PR IRAR N . 27.55%. 25.57%. 40.61%. 17.75%. nJLLE HHdmTE FFREE R L, 2T
HIRZ, WTETNERERAD. HESERLEE T BEKFEP < 0.05). ¥+ hia gy EyE
TR EERR. ET2MaLET, MAEDR/NZE, T B E oA YEs, G R
7K (EH E30 o IRV FE,  DLIE RNTE T R I8 FIAEAT
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XHIEAREL, AR S BARE EE RN T 1.53 4, BT NS B hn 1 1.51 %, Ui BT E AR S A v S T
A A IR GR IR RE ST A ARTE L RO I A 9 PP BT BE T RS R, B A S22 WK i T B AT
il
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e R A, X REAH L, B S AR T R F T A A A KR B R N, (B R R IIE AN . B
A S A T P AR 2 7K KBRS FY) 85.08% 4 21 =1 % T 7 i K I Y 60.30%, F#IliE N 29.13%,
T4 T PRI P A AR5 7K K RS 7 85.78%0 4% 31 55 75 1 2 it AR WK 1) 51.94%, [T M 39.49%.
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Ll B, VEHZEBL%, 2) BEE T WA i () (0 2 K A0 e F2 B i in R, AP AN R B 5 B AR T
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Figure 1. The root shoot ratio change of Jatropha curcas seedlings
and cuttings in the different drought stress condition
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