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Effects of drought stress on phenotypic
plasticity of Cerasus humilis
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Abstract: In order to study the phenotypic plasticity of Cerasus humilis, the growth characteristics and morphology cha-
racteristics of C. humilis were studied under the different drought stresses. The main results are as follows: (1) Under
drought stress condition, the growth characteristics of C. humilis was significantly affected. With the increase of drought
stress, the biomass, leaf biomass, total biomass accumulation, root-to-root ratio and root-to-shoot stress ratio increased

first and then decreased, and reached the maximum under T1 treatment, which was significantly higher than those under
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other treatments. (2) With the decrease of soil water content, the biomass distribution index of C. humilis increased first

and then decreased. On the contrary, the biomass distribution index of root and leaf was the smallest under T1

treatment. (3) When the water supply was between 60% and 80%, the plant height, crown width, diameter, secondary

branch number, main root length, root diameter and lateral root number of C. humilis were the highest, and there was no

significant effect on the growth of primary branches. (4) With the increase of drought stress, leaf length decreased from

T2 treatment, leaf width, leaf area and specific leaf area increased first and then decreased. Therefore, the phenotypic

plasticity of adjusted the morphological characteristics and the distribution of organ biomass were greater under the diffe-

rent drought stresses.

Key words: Cerasus humilis, drought stress, phenotypic plasticity
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Table 1

Effects of drought stress on leaf biomass

accumulation in Cerasus humilis

R
b3 Biomass accumulation (g)
freatment it et Ficb
Root Branches and leaves Plant
CK 13.47bc 11.22¢ 24.69¢
Tl 19.64a 14.7a 34.34a
T2 15.22b 14.51b 29.73b
T3 9.54c 8.4d 17.94d

: AFRVNG FREFRR SN2 F (=0.05), T,
Note; Letters indicate differences between treatments (o =

0.05). The same below.

x2 TEBEXNKFLEYESS BRI
Table 2 Effects of drought stress on biomass

allocation in Cerasus humilis

AWy oy TR A

qb Biomass allocation index

Treatment " Kot
Root Branch and leaf

CK 0.546b 0.454¢

T1 0.572a 0.428d

T2 0.512d 0.488a

T3 0.532¢ 0.468b

HJ T1> CK > T3 > T2, £ Ab 4 7 25 0 Wik 31 . 3%
IR (=0.05) 5 BRAAL I 1) A ) i 43 Tl 6 505 4R
AL, I A 58 5 7K o 1) e A1 2 0 S B IR S 14 1)
A R ) A ) 43 TE FE A H BN B R
T2>T3>CK> T1, £ A B 28 5 25 3 A1 3k 3] g & 7K
(a=0.05),
2.3 FERhE X B ZE1R 78 bk R H B i8R R
HR IS LU Jz B A AR M 1 350 5 MR 0 B 4 D b
B, R A R K EZE bR, NE I TUE
H, BRZR AR 5 LA 2 3 K 40 38 T S, 5 HC Ay
AP ZE S B («=0.05), T2.T3 4bF A5 [k
BAK, W TR Z IR T B A K, AR
56 LG e FR BOR R W ia T 1R 7 b 5 1E S A
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() A, F SR8 R AL A KR L, A& 3 AT A4S
H,7E 60% ~ 80% 7K 43 A5 41 T MR 5 L W 36 F8 5 dw
K, BIUAR & L K T 7E 80% ~ 100% &5 14 F B, Ui B
T1 K5 ab B A R TR A K AN [R]ZK 43 Ak AR
e b 22 5 R B AR DR K Ol Y AR iR R, 1
a2 B HE K BRI T AR AR A TR B T
[ A E S 3 i F A

* 3 TEBEXERZRE L K& HhE 154 00
Table 3  Effects of drought stress on crown ratio

and stress index of Cerasus humilis

e LE 0 45 %
Root to crown

Ak W LE

Treatment Root to crown ratio . .
ratio stress index

CK 1.2b 1b

T1 1.336a 1.113a
T2 1.05d 0.875d
T3 1.135¢ 0.946¢

2.4 TEBEXNRERSHFENZ I

TEARTR K A3 A BER WA A A KRR PR a3k 4
iR, 4 5L IEH (LK RN 45 2 B 1 0 Xt
BRA= bR B B R B ERE AR FERK
DL R A AR K i 1) 5% el S5 [R], 1 B o K 43 i
0] (AR w1 1 (A O S O ¢ 2 N T B
P BRZE bR RO B ER B ERK D
KA AR R B /N 278 T1> CK > T3 >
T2, i i KRBT A T1> T2>CK > T3, 7F
IKABE R H 60% ~ 80% ), Wk 25 1 #k & o I | KL
2 FMA | MBS R AR 5 2 58 B R KA,
J7 220 ik B 8 3 K F (a=0.05) , B T1 4 B
FERRARAE R R IE Tk i, DU i A, & AR K A
bR Z J5 B 2 7K 43 2 0 AR M R, 4n T2 Ak 3
ToMkE ERER, ERESHEMRT 15%.
16.5% 16.9% , [) B 156 I 7K 43 & &5 (0 B IR 4 ) T
MRZEM A, — o RO o 2, A BRI JC 22 57
Ui B K 4 2 %o BR 2 — 2 A3 R R ) AR R I Bl 3
SN, IEH HEIK AT T2 Ab B0 BE A2 Y 52 M 22 5 A
2 AT RE AR B AR AT 8 B Bl B K 4

&4 TEBBIERERSFFEH RN
Table 4  Effects of drought stress on morphological

characteristics of Cerasus humilis

b3 Treatment

i
Index

CK Tl ™ T3
7= 56.3b 61.5a 53.2¢ 48d
Plant height (em)
T W 42.5¢ 56.6a 45.1b 40.4d
Crown width (cm)
iz 8.56b  10.05a  8.53b 7.54¢
Base path (mm)
— R 2a 2a 2a 2a
Primary branch
TR 3b 4a 2¢ 1d
Secondary branch
FERK 13.6b 14.8a 12.3¢ 10.6d
Main root ( cm)
TR ER 8.85h 9.87a 8.24c 7.79d
Main root diameter (cm)
AR 28b 29a 20c 16d

Number of lateral roots

BER 25 B 3
2.5 FEBEIERZEN A £ RSN

MR P TR DA S B i T AR A R
AR EBEEIR, £ 54 REW, BEE KD E
SO Ol N R T D A TR S o Rwes
s bR, i P 3 BT IE K AR
JE Jiira6 Ao AR Ak AN B i RE KR IR B 609 LA B
K BE B AR, T2 R T3 A K 43 B AR
7.5% 1 16.4% , H 5 22 50 Hr ik 8 1 Z K F (o =
0.05) 5 I 5 B i 1f AR ply R B /N 9 00 — 2, 3
A T1> CK > T2 > T3, 7K & i 1IE % T [ 20% R,
MRS N T 3.2% , B R K& 20% B, i T R B AIG
26.1% , H 7 223 Hrik 81 . % K F (a=0.05) , fif A
243k B 53l A K B A3 K R R PR AR K B T
IR A3 AR S B MR R R A 1E AR e T AR R R
FNEYIGF A T1> CK > T3 > T2, )5 220 Bk 3] i
FIKF-(=0.05) , YK o BEALE] T3 L BEET L it
AL HE T2 BT 15.3% , /T RE i F/K 4333 2>
S RKEE T PR LR T T BT, IS
F I R (H AR R AR K A3 FE R AR BRI T RR
ZRIEFERKEE,
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x5 TEENEEMFERKFERRM
Table 5 Effects of drought stress on leaf growth

characteristics of Cerasus humilis

K 5 LERL T A LT AR
{3 . e
Qb3 Length Width Single leaf  Specific leaf
Treatment area area
(em) (em) 2 2
(em”) (m” -« ¢g")
CK 5.48a 1.35b 4.86b 1.15b
T1 5.48a 1.39a 5.02a 1.16a
T2 5.07b 1.08¢ 3.71c 0.94d
T3 4.58¢ 0.86d 3.48d 1.11 ¢
3 itk
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