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Effect of flooding stress on growth and photosynthesis characteristics of

Salix integra

ZHAO Hongfei, ZHAO Yang, ZHANG Chi, XU Xiaoniu "
College of Forestry and Landscape Architecture, Anhui Agricultural University, Hefei 230036, China

Abstract: The effects of flooding on growth, leaf gas exchange and chlorophyll fluorescence of Salix integra seedlings were
studied during a growth season (from August to October in 2011). Throughout a 75 day flooding period, the survival rates
of seedlings of the two types of Salix integra were 100% . The seedlings of both types developed hypertrophied lenticels and
adventitious roots at their stem base with the different formation time ( Salix integra cv. hongpi was 10d later than Salix
integra cv. qingpi). The growth and photosynthesis of S. integra cv. qingpi were promoted under the waterlogging stress,
while the growth and photosynthetic properties ( chlorophyll ( Chl) content, net photosynthetic rate ( P,) and stomatal
conductance (G,)) of S. integra cv. qingpi under waterlogging stress and slight flooding stress were all significantly lower
than those of the control. Significant increases of non-photochemical quenching ( NPQ) and reductions of maximal quantum
efficiency of PSII photochemistry ( F,/F, ) in the flooded seedlings were observed for S. integra cv. hongpi. For S.
integra cv. qingpt, however, the value of F,/F  was fluctuated from 0. 80 to 0.85. There were no significant differences in
NPQ and F,/F, between the treatments and control. Our results demonstrated that S. integra cv. hongpi of S. integra
appeared a slight damage to its photosynthetic apparatus under slight flooding stress. In contrast, the slight flooding stress
promoted the growth of S. integra cv. gqingpi, indicating that S. integra cv. gingpi can tolerate prolonged soil flooding

better than S. integra cv. hongpi. Thus S. integra cv. qingpi is more suitable for afforestation in the riparian zone.
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Table 1 Analysis of variance at the beginning of the flooding

Ty 2K PR AR | ER Sy A B ¥i5 F Sig.
fFl Species HA 0.22 2 0.17 50.43 0.13

V= 5905. 29 2 2952.65 323.73 0.07
K Ab PR Water treatment HAR 0.01 2 0.02 0.31 0.82

50 3.57 2 1.79 0.19 0.73
m A K 3 Ak 2 7 0.01 4 0.05 0.01 0.98
SpeciesxWalter treatment &0 7.15 4 1.76 0.19 0.94
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Fanz | A 10.4a 12.2a 5.1a 27.7a 15.1 83.44
Salix integra cv. hongpi B 13.1a 10.9a 3.2a 27.2a 15.1 80.13
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Fig.2 Effect of flooding on net photosynthesis rate ( P, ) and stomatal conductance ( G,) in seedlings of the two types of Salix integra

(Mean = SE, n=10 )
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Fig.4 Changes of the maximum quantum efficiency of the PSII (F, /F, ) and non-photochemical quenching coefficient (NPQ) in Salix

integra seedlings during the flooded period (Mean = SE, n=10)

3 itie
3.1 HKIRA XA S AR K A

TEBEA KGR WK 30 T B 21 BRI BEAIHR ™ A T AN AR DR 4 B2 AL, 3 J2 i o AR AR ALy %
WK PR HEIE A SN AERAR I ) P 7K R T, S AR 7 A ) AR (R 7K 43 (37 43 Bk i it
REAIE R R AR AT AR R AR VS KA AT RS i R A2 R i B AL RE 2
G A T LA AR 8, SR i T s AP O, B SETRR, 40 O, mARTRI R D W R T
21 K AL B FLAAS AR T ELA R ) 25 L JBE B (8 o8 T £ B, D675 B MRS 21 B DA S 5 )
HOL G BRI AL IR RE )

TEHE /K MG N 2L B WIS BN R4 R A AR M AR 52 3] 1 — 8 e JEE AR R W), A2 2 /K Ml Ak P ) S
WEAER 1 20 B A 25 e A A 0 | T REAR O AR R/ D , A I 5 3R T K Il 3 o BEL AL 1 ) A 2B i D Y
SRR A A RO S B AR I R R /N 1T RS2 T 2E BRI OIE A B AL LB AR

http ; //www. ecologica. cn



34 BATRAR A5 ALDLHE K RO A ORI B R P B R ) 905

ZUITEL, 75 I RAR 2% A W S A i K AL BT B0 B BT i e, 7R3 B WE /K 038 T 5 0 BROTE 1 35 22
S, VLI 3 B 07K o W A A T B AR 1K
3.2 KA XHEHIDG G B e

K8 S RE P 2T B M A SR AL S EEAE 19 d BA BB R, 2 )5 OB /NIE I [ T 5 75 B2
TERRFEWE /K W38 T B9 O & 3 30 R AL S B2 70 W K S K 52 31 5 %0 BRORH 3 09 7K F-, 3X 5 0T 3G 4 ARk
(Liriodendron chinense) .JK%j ( Cleistocalyx operculatus) "™ FL KK B ( Spartina patens ) "' OB 5% 45 AR, ¥ /K
Y& BRI BEAR S ASLAOCH] AL T A G, i il O, BE I RIREAR, NS m 1 g co,
VR | MG B Al D B 3T ol & R A BRI T AL B Y A PT BE 2 3R A 1] K 1
JERIREMREAR R B A= I R HE K P 5 JIAS S MR A S B DA R 5 7K 4 fh ) 25 35000 i P B K Bz AL
— B LR TR R AR OB s R S FL T BE A BT 18] T K AL R AR #E 1 5 KA et B e R
S AL BRI, 5 %65 75 PIAZ T2 246 ( Sapium sebiferum) ) (IBIFFE S5 — 5, U W B AN 21 B A0 o 1t ¥4
3.3 WEIKBE XS R R R 1 R

FEME KB T AE YR 2 R R GRRUBETE | 3 5 A0 A 22 8 L A S AMB AT OG0 (A P s
BRI S AE ) AR /K 3 T IR 3 S B AR ZEME K SRR AT IV, 21 B MR & B A 1 i 25 2R 5 i 5 )
M 22 5% 7F 12d ZJ5 , 20K HIAY Chla Chlb B 5 s BB IF 4R S B, I 5 BT B SR B4 T 75 K A0 1)
4 3% B R Y IR AR, RAE M /K A Pl [, R T 3R A D B A i i v o oAb T K A rprar
FEMIE Chla 75 BRIR KT Chb & 309 R FRIR B 3% 5 06 B8Rk 2% ( Hibiscus esculentus) ™ IBIFSE 45—
5, U K A0 X 21 e it R & B v i R R B v TRHOGEE AR B SRR, G
Chla B Z L5 ATEE RGN 0 b i Chlb EEESEMCEAR SR L
3.4 WK RS R YOI AR

M2 R VOGS T IR IHa xR G [ B RRERE  F /F, 780 2R e 7AYot G
RZFNWFEM FFELRE W F o/ F, (HRVDERN RGEARZE ) NPQ B T Y62 R h #GEE I K
N A B R T b S0 v B IR Sy BE R (KN ELR MY FL/F, VAR NPQ RME AR K AR R 552 T
B, S5O R N EA— 3, X5 Close'” BARYLAR ™ BB FE S5 AL, B T 21 2 e s 7K ot A
etk AR I Fo/F, DL NPQ {EAEAR I K We N 55 RA 22 5 R B3, 5 James™ Al
Mielke" ™ FRIF5E 45 SR AR — B0, UL TEFE K 38 7 BOWIAE 2 R 1038 B RE 7, Holefbod R 40 TG ) — 4k
FEOEIE R M KOF ¥t SR I T e 2 0 R B T AL B AR s i .

25 bR BEAE W K IS ] 38 I AL 52 45005 B T A W] BB I B 48 R A HBE &2 1—3 D H 1Y
Frei K Y LD MIVRTT B MIFE 75 d /K Z G AE300 A0 R 100% , BEBAFCAINN /K AT Bk i 210 7 . 76
KA RIGGRE , 21 S WA B MR TE B35 22 5 (P> 0.05) |, B WS /K I [R] B RFSE | 21 BE i A K FDE S HL
REHRSZ 3 1 —E R AR otk A BRIV E 1 5 B MRS AR PRLIHG T B2 A0 L 21 B A0 B i v BE 35 e )
WANTHYE AR, B TR AT 1 AR A 4 v 00 2R 7Kk 0 2 R T e 5 22 4R A AT LA K H ) ¥
IR B 485 R AT AN [], W 7K 3 I S MY D6 & AR BRI S LA L2 4 e i — 2B B SE i 7 1]
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