o I R IE DR IR

JOURNAL OF TROPICAL AND SUBTROPICAL BOTANY

T X PEGHEIR TR E M R BT 5T
MEE, ARR, L, Rt S, Higdh

S HASC:
MR, 2 KU, FHet, 55, R 20T PEGRLLRY T 5 e ma iR 1], $ionds S AR A 4244k, 2020, 28(1): 53-61.

TELR R View online: https:/doi.org/10.11926/jtsh.4062

FET BB A

Articles you may be interested in

R AN SE T RUE L7 S i

Stress Resistance Characteristics of Calophyllum inophyllum, A Tropical Beach Plant
P P22 4R 2019, 27(4): 391-398  https://doi.org/10.11926/jtsh.4043

o5 22 R U SRR S ML IE S REERE K CsPORBI RE R R AL F 5
Preliminary Study on the Function of NADPH: Protochlorophyllide Oxidoreductase (CsPORB) Gene in Cymbidium sinense 'Dharma’

PO PP 740 2019, 27(3): 285-293  hitps://doi.org/10.11926/jtsbh.3957
AR R A 7K R BT 396 A R 5 )

Effects of Salt Stress on Resistance Physiology of Four Rice Germplasms
P B 22 4R. 2019, 27(2): 149-156  https://doi.org/10.11926/jtsh.3920

R R a0 B2 A Al A K SO B AR BRI
Effects of Mixed Neutral Salt Stress on Growth and Photosynthetic Physiology of Calendula officinalis Seedlings
PG BT A0 2018, 26(4): 391-398  hitps://doi.org/10.11926/jtsh.3863
2R IR 2R — R4
A New Synonym ofTainia (Orchidaceae)
PP 7R 2015(5): 492-494  hitps://doi.org/10.11926/j.issn.1005-3395.2015.05.002


http://jtsb.scib.ac.cn/
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4062
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.4043
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.3957
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.3920
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/jtsb.3863
http://jtsb.scib.ac.cn/jtsb_cn/ch/reader/view_abstract.aspx?doi=10.11926/j.issn.1005-3395.2015.05.002

Han WHGEF P EI 2020, 28(1): 53 ~ 61
Journal of Tropical and Subtropical Botany

hE=5t PEG AU R T 5 bl 38 M DL B 5T
N, ARR, EHE, A4S, AR

(R KRR MR B, ¥ 1 570228)

WE: AT HTExFJE = (Phalaenopsis pulcherrima) E K 52, LAR 2 - (PEG) RIS LTS, x4 /e bt
.\ BIEWEYRA RS MBOKAL G YINSC) S B R AT AL . 45K, BEE PEG IRFEIEM, TuJE MMk & /K B A5
HORWT NRE, DL PEG 4 13.75%~14.84%I fix i %% . PEG AL FT 2 2 PRI P (M H 4838 a Fll b & 8. BEAE HR & /K S I FRAIE,
M RAETEE A R (S) & B E T EEY, nETERE(SS) S &, NSC M SS/St RAETHE @S . ik, TRinas
SO TS AR SR BEADE G R ERURREE T R E T, FAMEREEDT RN b R R EAE A BE T R hE
FEREINGR, AEZREFNR 2 B S,

R = TRUNE: SBE6ER: BERTY. ESUBoKIEY: PEG

doi: 10.11926/jtsbh.4062

Response to Drought Stress Simulated by PEG of Phalaenopsis pulcherrima

BU Xian-pan, JIU Feng-feng, WANG Feng-tang, CHEN Cai-zhi, YANG Fu-sun”

(College of Tropical Agriculture and Forestry, Hainan University, Haikou 570228, China)

Abstract: In order to understand the effect of drought stress on the growth of Phalaenopsis pulcherrima, the
changes in contents of photosynthetic pigments, osmotic adjustment substances and non-structural carbohydrates
in leaves were studied. The polyethylene glycol 6000 (PEG) solution was used to simulate drought stress. The
results showed that plant water content and fresh weight decreased gradually with increment of PEG concentration,
and plant water content and fresh weight decreased significantly treated with PEG from 13.75% to 14.84%. The
contents of chlorophyll a and b decreased significantly in leaves treated with PEG. With the decreasing of plant
water content, the contents of soluble protein and starch (St) decreased gradually, while the soluble sugar (SS),
NSC (non-structural carbohydrate), and SS/St in leaves increased at first and then decreased. Therefore, the
drought stress simulated by PEG could significantly affect plant water content and accumulation of photosynthetic
products in leaves. Under light drought stress, soluble sugar played an important role in resistance to drought,
while the physiological metabolism of P. pulcherrima would be seriously influenced under severe drought stress.

Key words: Phalaenopsis pulcherrima; Drought; Photosynthetic pigment; Osmoregulation; Non-structural

carbohydrate; Polyethylene glycol
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Fig. 1 Design of PEG-stress treatment device
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Fig. 2 Effects of PEG stress on fresh weight of Phalaenopsis pulcherrima.
Different small and capital letters upon column indicate significant differences

at 0.05 and 0.01 levels, respectively. The same is following Figures.
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Fig. 4 Effect of PEG on plant water content and their correlation
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Table 1 Effect of PEG stress on chlorophyll contents in Phalaenopsis pulcherrima leaves

PEG /% Chl a (ug/9) Chl b (ug/g) Chla+b (ug/g) Chla/b
0 317.7+3.9aA 132.1+2.0aA 449.9+2.0aA 2.41+0.07a
5 229.8+1.7bB 93.8+1.3bB 323.5+0.3bB 2.46+0.05a
10 227.3+4.3bB 92.3+1.0bBC 319.545.3bB 2.46+0.02a
20 173.6 +4.8cC 79.7+0.7cC 253.35.5¢cC 2.18+0.04a
IR S B0 J5 AN TR /N5 R K S By TR R 72 5 123 (P < 0.05) Al {23 (P <0.01).
Data followed different small and capital letters within column indicate significant differences at 0.05 and 0.01 levels, respectively.
-H Chl a. Chl b 1 Chl a+b & & 5K K HT MEH% KB R REAR I By AT VE VERE & B R T
BT RI(K 5), TUE =M R & & A, B S K EGT 89.07%H), i Fy n] s PEpE

5 R PR B 7K B 1) A7 A8 A 5 3 1E A 9 5% & (P <0.01),
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& 400} -
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S 150} RZ—O 968
< ool I =¥ Chl b
D[ e
50t
0 L L . L .
84 86 88 90 92 94

K Water content (%)

SENLESS S oo (/S S PN i

Fig. 5 Correlation between chlorophyll contents and plant water content
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Fig. 6 Effect of PEG on osmotic material contents and their correlation
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