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Effects of drought stress on physiological indicators and biomass of Rosa
laevigata seedlings

LI Hong, HUANG Xi-yang, JIANG Shui-yuan, XIANG Qiao-yan, GAN Jin-jia
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Abstract: Objective To determine the effects of different drought stress levels on the physiological indexes and biomass changes of
the seedlings of Rosa laevigata, and to provide theoretical basis for the future drought diagnosis and rational irrigation of R. laevigata.
Methods The content of malondialdehyde (MDA), proline (Pro), photosynthetic pigments and biomass indices in leaves of R.
laevigata, under different drought stress were determined by setting up six soil water content levels of 100%, 90%, 80%, 70%, 60%, and
50% respectively. Results With the increase of the degree of drought stress, the content of malondialdehyde and proline in the leaves of
R. laevigata was significantly increased only under serious drought (W5, 60% of the field water content) and severe drought (W6, 50%
of the field water content). Except for the ratio of Car/(Chla + Chlb), photosynthetic pigment content peaked in light to moderate drought
(W3, field moisture content 80%). Plant height was decreased significantly at W6, and the stem increased to its maximum at W3. The
fresh and dry weights of roots, stems and leaves also reached their maximum at W3. Conclusion The resistance of R. laevigata to
drought stress was strong, and the plant growth reached the best state under mild and moderate drought (W3, 80% of the field water
capacity), which was most conducive to the formation of dry matter accumulation and yield. However, the field water holding capacity
should not be less than 60%, otherwise stress will occur, and the biological yield will also decline significantly.

Key words: Rosa laevigata Michx.; malondialdehyde; proline; photosynthetic pigment; biomass

HRHE Y 2% Rosa laevigata Michx. BLZj
Bl IRER”, BT ERAM, FES AT IRER
| N T I = N 1IN 7 1 I AU N =
X. HRSoRRS T Y, kg, . BT,
B B Kigge: FEH T RS4RIk

kS HEA: 2019-03-06
HEEWHE: HEATRHESCIHE (2016010305-1)

W MRS, FHRTEE TR RRIRI. BN
W AEARSERED . BT ST A KR
G MAME, MMEHEAE S 2. B H AT
F I BT R A G R T T A SRR A g
SN TREMAREREY K. MM RE S,

EERENT: 2 4 (1974, L, TRIAEN, BiEA G, %45, P07 MO BEPIARET . Tel: (0773)3550103  E-mail: zwslihong@126.com



* 4456 ¢ ¢ED

Chinese Traditional and Herbal Drugs 2% 50 % 35 18 3§ 201949 A

TR EmEE KL ENEERERZ —.
AFEERT R, HSE MY FFE R K 5 6k
SR 5 5 4% S A 4 A AT 5 S8l 3 1
Ko SeEMERAE, SmEmEMNERKE, &
L GEEYINEYE T . TREa T4 iEik
ISR SNV IR ERRTES - A Sy RE N S Vi <fce = !
BRIIEAL, SRR RS I, 5T R
BN AR R D A () — /N BB . H T 4
PR IR 78 BEE TR E RS ROR . AR 253
SEGAE T, AHXT T R NE N ST OB A
SRR IE B K 3 2 A S5 THT I ) (v A AR

KA L SR A Ot A %, @
DU 52 AN TR P2 P8 52 3 R 1 (1 A B AR R 2 AR )
&, WSS PE kN brE Rk
(PG T S BB R & R IR, REd RS
Wi e AR T 7 SR T R . XL NS R 4
PR RIS ) A A G EE R W
RNFHERIEHAR BB PrE SRR E E SR AR
AR
1 #

FE b B PEREY I SRR 7 K KRR
W9 R % 2 NEPET Rosa laevigata Michx., 1F T 4%
SE G PEFREE EREEM . SEIRTEREMR TR LLIX
" PEAEA I T I E B R s N AT . 2016 4F 12 H
A, 2017 4 6 H 10 H MR ZF RIS ik —H#t
B 22~23 cm. M 10~12 Jr. #5525 0.10~0.18 cm
e, BRTHA 15 LiEERRNER
.

2 Rk
2.1 LIt

2 1 ANHEEENE, T 7 H 10 BT
FARAT TR MRE S5 . SEIR I 6 AN LK B
FEALER, BH )5 7K 2557008 100% (AR, WD,
90% (BRETH, W2). 80% (BHETE, W3).
70% (FFEET5, W4). 60% (HEETF, W5).
50% (FEEFF, W6), HAKEE 10 . [HxeEs
REHF 17 100 RHAFREFZHFEEAR A K IEF
BT, S0 R BE B A 9 .

HIE KR =R R — T )/ TR
22 HmRE

Z5d 2 N ARG, AT S IHE S-SRI A
[FIREIR b BEAIREE 5 ARG RS 6 — 8y 4y
STBON 1 348 ety [ S 2 R AT AR BRFE AR B

2.3 FEFRNA

H AR A B (MDA) &&. &R (Pro)
TE. CABESE, MERINRKSKE. AYE.

MDA RIS EL 2R L a3 s Pro SRH]
B KR e s SIS B A R 2R
FBL, RIS I e BB AR K 665
649 F1470 nm FHIMOLE (1) E, @ T ARt
HIH4EER (Chla). M4EE (Chlb). K% MK (Car).
MIHEEA R (Chla-+Chlb) IF &, HEEER a 543
# b [WH{E (Chla/Chlb) LA Car/(Chla+Chlb). #5
KABRNE, SRR~ RIE. R 2,
MR AT RN S, THEIT TR, SKENE
KA, PGSR RN E %R R, IHESK
o P AN 7K R P AT RR BV 5E

Chla ¥ =13.95X Ag65—6.88 X Agyo

Chlb ¥R E =24.96 X Ag40—7.32 X Ages

Car=(1 000X 4470—2.05X Chla—114.8 X Chlb)/245

P15 = T B

Bk = (T — TR )/

I P R 2 7K B = (S 5 B — T R )/
BT E)
24 HUBRALIE

o LR 52 B R SPSS 18,1 BT B
A5 (Duncan 7£), H] (One-Anovo) 234N
T-FHEAL B T 5250 22 5 R Excel 2.
3 HR55%
3.1 FEMEXE&EFH A MDA EEHEMN

EAFTRIHE T, S8 6 AMbFEAIFH
MDA &8 K/MEIRAH W6>W5>W2>W1>W4>
W3, Hr W6 MDA & &m0 7.38 umol/g, AKX
W3 4 5.05 umol/g. M 1 HHEJ A H W1, W2, W3,
W4 Z AL R el B R BT, BE
FEYIARE, HEAHES A W5, We a1 2 7 &
%, WATCUR &V MDA & &1 a8
B E T R a AR, MDA & &1
WI1~W4 [BBATHE R ZER AR, 2 WS DLE
P B2 T
32 FEMENEEFHF Pro 22T

b TR EEa R, ST Pro SN
I W6>W2>W1>W3>W5>W4, Hirh We
Pro 1A 24.96 pg/g, W4 iliih 3.17 pg/g. MK 2
W] LA W1~W5 [ Pro 828 2= R A IR, #
BLASRE R LT FRE. BT, (HERS W6 [ %7



¢ %% Chinese Traditional and Herbal Drugs 35 50 % 28 18 # 201949 A 4457 «
ol . F RN W3>W2>W4>W5>W1>W6. Chla/Chlb Ay
F b b . 1 T W3>W4=W5>W1=W2>W6, Car/(Chla+Chlb)’}y

6 b

MDA/(umol-g ")
i

i8]

(=}

w1 w2 W3 W4 w5 W6
TR
ANETFRRRZEREE, P<0.05, TFEFA

Different letters in the same picture meant significant diffterence, P <
0.05, same as below Figs

1 FEWHETEEFHA MDA S8

Fig.1 MDA content in R. laevigata leaves under drought stress
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Fig. 2 Free proline content in R. laevigata leaves under
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drought stress
B3, Kk Pro & ERSARES NS T RN
FEEERIHEN, Pro 7E W1~W5 B FHEAHZERAR
B3, & W6 A RES . X5 MDA Sl
HIEAIE), H A& Pro 7E W6 I & & A IR R E T .
33 FEpENEEFIHRtERRENEM
M 1 EAE TR, St Chla 5 &
N W3>W2>W4>WI1>W5>W6, Car AN
W3>W2>WI1=W4>W5>W6, Chlb. Chla+Chlb

W6>W1>W2>W5>W3>W4,

BT A, F S ia ot S8 ot G e R s
SRR BE A T 5 e FE B39 0, Chlas Chlb.
Car. Chla+Chlb &EHEEE BTF, £ W3 &
Bl NME, 2fERFETRE, 2 W6 M ik E|fk/IME,
H Wi, W4, W5 ZMNBEES AR E.
Chla/Chlb 25T 5, 72 W3 I8 ZH K1E, W6
EFR/ME, W3 5 W1, W2, W6 (8] BB/
BEER, M5 W4, W5 AZERARE, Hh
Wi, W2 fl W4, W5 Z [t 227N EE,
Car/(Chla-+Chlb) MIAHf, Zeb&fart, 2 W3 Kk
Bl /ME, W6 BIERIER AME, W6 5 HAlALE A
SEES, Hd Wi, w2 fil W3, W4, BLE WS
Z A2 R AN
34 FEME TN EEFERRS =200

STk EET R ME T 28— 2
M, M 3 A b s s BRI AR W >
W3>W2=W5>W4>W6. W W1 HbkkkE
BN 0.50 m, EFRAEH W6 Mk RIEN
0.27 m, A WI~W5 HRETE 0.50~0.46 m, 7%=
RARE, M W6 5HAMIGH A BEEER
BT LA, bk 0 AR AR A 35 R B A 2 D R R
OB | =R S ) G i =T = R 2N
Fhe, HAMARE, MiL8 W6 Wil b4
BETE,

M 4 B R ZE AR A SR AR, AR
HE R W3>W2>WI>W4>W5Ss>We6., Hirf,
W3 AbERZH [ 25 e KON 0.27 em, HICK W2 ik
HAFHZEE AN 025 cm, WELREER, HE
HABAH AT BE 2. W6 AbERA [ 25 /s

x1 TEBETEETFHAAGRENSE

Table 1 Content of photosynthetic pigments in R. laevigata leaves under drought stress

4FE  Chla/(mg'g") Chlb/(mg'g™") (Chla+Chlb)/(mgg")  Car/(mgg™) Chla/Chlb Car/(Chla+-Chlb)
W1 0.85+0.04c  0.96+0.04c 1.78+0.08¢ 0.1640.07¢ 0.850.004b 0.091+0.000 3b
W2 1244003b  1.47%+0.03b 2.7040.06b 02440026  0.85%0.003b 0.090+0.002 6b
W3  14940.10a  1.71+0.10a 3.20+0.20a 0.25+0.04a 0.8740.006a 0.080+0.004 3¢
W4 0.96+0.04c  1.113+0.04c 2.0740.07¢ 0.160.04¢ 0.86+0.006ab 0.078+0.001 5¢
W5  0.83+0.0lc  0.97+0.0lc 1.814+0.01c 0.1540.02¢ 0.8640.002ab 0.0850.000 3bc
W6  0.48%0.03d  0.58+0.03d 1.0740.06d 0.11+0.06d 0.820.007¢ 0.103+0.000 2a

AFANG FRFORFE— AR TR R 2R 8 (P<0.05), &I

Within the columns, values indicated by the same letter do not differ significantly, small letter means P < 0.05, same as below tables
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Fig. 3 Effect of drought stress on plant height of R.

laevigata
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Fig. 4 Effect of drought stress on plant stem of R. laevigata
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Table 2 Effect of different drought stress on biomass of R. laevigata

i iy Tl %% FIKE%
il % I 1 % I il % I 1 % I

W1 073£024ab 1.07£020a 15120432 027£0.10b 0.4210.08ab 0.59%0.16a

37.6£0.02c  39.1£0.02b 39.110.04b 62410022 60.9£0.02a 60.910.04a

W2 0.694024ab 11240342 15710472 0.28+0.08b 0.42+0.12ab 0.6210.16a 41.410.04abc 37.8+£0.01b 39.410.01b 358.610.04abc 62.210.01a 60.6+0.01a

W3 09240162 124%0.19a 1.7310.19 0.38+0.08a 0481+0.0% 0.6810.08a

41.310.04bc  38.9+0.02b 39.3+0.01b 58.740.04ab 61.1+0.022 60.7+0.01a

W4 05620.16b 0.77£0.17b 0961027 0.24+0.05b 03410.06b 042£0.12b 42.940.06abc 43.7£0.03b 43.110.01b 57.1+0.06abc 56.310.03a 56.910.01a

W5 05120.11bc 0.70£0.09% 0.80%0.12b 02620.06b 0.32£0.06b 0.3620.05b
W6  030£0.17¢ 0.32£0.06c 036%0.10c 0.14+0.03c 0.18£0.02¢ 0.18£0.03¢

51720032 464%0.03b 4471002 483%0.03c 53.6£0.03a 55310.02a
46.120.16ab 54.7%0.16a 51810452 53.9%0.16bc 45.310.16b 46.110.45b
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