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Table 1 Effects of drought and rewatering on water physiological indexes of E. julaceum
CES HHK/ % 8K/ % R K/ MPa  IKHLAI /% kT Fok
MY AbE B/F /%
Wan SOk e SOk BhA SOk e Sk BhE Sk BhA AUk W 2k
84.2 65.6 28.6 0.28 —0.03 16.8 83.2
CK =+ — + — + + — + — + - + -
2.33 2.01 1.65 0.07 0.01 1.01 2.84
75.3 79.7 49.7 51.9 25.6 27.8 0.52 0.54 —0.06 —0.04 29.3 20.7 70.7 79.3
6 =+ =+ =+ + =+ + + + =+ + + =+ + =+
2.41 2.01 1.97 2.13 1.8 1.78 0.09 0.08 0.02 0.01 1.23 1.06 1.76 1.99
70.6 71.7 41.2 42,9 27.4 28.8 0.71 0.67 —0.1 —0.07 32.2 28.4 67.8 71.6
TR 12 + =+ =+ =+ =+ + =+ + + + + + + =+
IRV B 1.84 1.84 1.54 1.96 1.27 1.57 0.12 0.09 0.01 0.0z 1.21 1.21 1.31 1.84
E. 64.5 65.6 34.7 47.3 27.8 28.3 0.8 0.60 —2.89 —1.29 38.8 35.6 61.2 64.4
Jjulaceum 24 + + & + & =+ + =+ + 4 4 & & &
1.67 1.99 1.08 1.74 1.42 1.91 0.21 0.10 0.21 0.13 1.34 1.13 1.28 1.67
51.8 58.3 25.7 28.9 26.1 29.4 1.02 1.03 —7.65 —4.38 49.9 41.9 50.1 58.1
48 + + + + + + + + + + + + + +
1.55 1.76 1.12 1.54 1.34 1.12 0.34 0.16 0.32 0.25 1.51 1.52 1.06 1.53
48.6 52.8 20.2 23.6 28.4 29.2 1.41 1.24 —9.27 —5.22 52.7 45.5 47.3 54.5
72 =+ =+ =+ =+ =+ =+ =+ =+ =+ =+ + + =+ =+
1.09 1.62 1.01 1.25 1.09 1.26 0.29 0.19 0.41 0.27 1.62 1.61 1.64 1.24
Ity 14.1 85.8
R 31.9 — — — — — 3.8 —  —1.73 - ) — ) —

() Ab 3R 3 32 B S AR ) A 0 B N B Al o R AR OL
G VE R T 5, T 2355 reth dik & (K 2) .
T IR V7 8 Fo/Fm B PR ARG 5 7K B i 28 A0 AT DL
W (E 3) , Fo/Fm BERLERAI S5 7K B 2R T, o WA
ETACT =N

(2) T 5 R KX F A AR 145 2% PS 1T % i T 3508
(Yield) MG F L8 H R (ETR) MFZM . PS
11 %8 T30F (Yield) Jy PS T (RS2 PRGREF AL BCR
5 PST A iEHE R IEASC, e PS T RN O A
43 S P I 0T B S B SR ' BE A BRSO, A Ky
TP A HE A% 3 3 R M D A R AR FEaE
W12 h N B IR I B Yield WA LT, Z 528 T
B, UL T A 2 AR S N R OB EH R S
REEAT A TR AUIE & 5 I 1] Yield ¥4 1 B 5 2 B A1 (p<
0.05) . B IK W HIREAL AR 145 B 1Y) Yield Lb W30 47 fr 3
I AH B AR T X HE L 0~48 h SXF I B E 2R (p >
0.05),48 hJ5 2 5 3% (p<0. 05) . FliAG 7 14 #% ETR
SRR Yield HIF A, FRE B B KA,
ETRWIAT FF [m1F, 76 48 hyu N 5 X IE 22 R 1 3,

48 h 5 BAWRE (A TCIEW I 0% BEKOE . BEBTK
T SE 5 M B 2 B DL 19 B KA YRR, DA 5
FLALBRICAR = ROR RO e ol AL i B . 1E
TR RWCAR T A 5 , B 2500 L BroGAL =RBOR T
BTS2 A FROGBE T R L 1% 3 T3 [
TET 174 5 PR 3 B

(3) T 5 R AZ KR B A AR 147 86 P R gV 1 52 )
ek 2E K ZH (gP) FoR PS T K2k (0 2 R O fE
T4 S By, — @ RR R e 7 PS T
o7 H s B TR RORR BE 5 DG 5 VR KRB (gIN) S (1
I PS IT R Ze 0,2 WIS D' Rl LA BRI T 2CHE St 1 31
gy RFEBUE R YD PS I A S ZEHLH™ . BT
TR B 1) 398 I AR R N 15 B g P 32 W7 R R, L 0. 958 [ Ry
0.950, 2% %A B3 (P>0.05) . BIKIG,qP ¥IREMSF)
—E W 1L T, B 2R A7 B 7 48 h BT 6 R e
R AME R, 2 J WA 6 R, (AR AR i 3 L7 5 g P
AR AR A W AE T 5t F PS IT RS2z HP o A s 8 H
Wb, FEOLA BRI BT S oV REK S
Ji 2P ) P A B B T R A B AR K Gy e 5 1
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Table 2 Effects of drought and rewatering on photosynthetic physiology indexes in E. julaceum
AR/ KRR/
. . . - o, JEAEE/u mol- *
M4t a H4:Zb et E(a+b) mmolH,Orm 2. . L umolCO, /
Y b 1 CO»m *s
S mmolH,O
71512 I~/ O /5 < R -/ O ) 516 N =/ S /) 5 (< R -/ O 5 (2 R -/ Y )5 S R -/
0.48 0.31 0.79 1.03 27.74 26.93
CK =+ — =+ — =+ — + — =+ — =+ —
015 0.19 0.33 0.10 1.48 2.13
0.51 0.61 0.24 0.42 0.74 1.03 1.43 0.99 16.17 18.06 21.31 18.24
6 =+ + + =+ + + + =+ =+ + + +
0.22 0.22 0.12 0.21 0.29 0.27 0.21 0.13 1.55 2.05 2.11 1.33
0.39 0.53 0.19 0.17 0.58 0.70 1.03 0.74 12.48 16.28 18.12  22.00
AL 12 + + = + + + + + + + + +
IRIAT B 0.18 0.19 0.09 0.08 0.23 0.19 0.18 0.15 1.19 1.56 1.87 1.85
E. julace- 0.79 0.87 0.35 0.47 1.14 1.35 0.77 0.79 8.73 11.82  15.34 14.96
um 24 =+ + =+ =+ + =+ + + + + =+ =+
0.31 0.26 0.21 0.24 0.3 0.32 1.12 0.12 1.21 1.43 1.56 1.24
0.65 0.73 0.37 0.47 1.03 1.21  0.69  0.80 2.5 14. 35 8.62 17.94
48 =+ + + + =+ =+ + =+ =+ =+ =+ +
0.24  0.25 0.16 0.26 0.27 0.27 0.13 0.17 0.43 1.11 1.09 1.31
0.85 0.90 0.38 0.41 1.23 1.31 0.67 0.74 0.62 9.35 5.32 12.64
72 + + = + + + + + 4 + + =
0.3¢ 0.29 0.14 0.18 0.31 0.37 0.11 0.14 0.18 1.13 1.04 1.21
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Fig. 2 Effects of drought and rewatering on chlorophyll fluorescence parameters in E. julaceum
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Fig. 3 Relationship between photosynthesis indexes and RWC in E. julaceum during dehydration

2.2.3 FRFAEKRMNBHEFEEXSLARBRET
A %5 e

TS 25 R B 165 S 38 (P ) (B S AR AR X 35K
R IEHICE R (K 3), 4t — Beista) A4 1 52 K
R o5 15 B e 6 A DR (Pn) B8 T B, IR HI OL T
HeE A (Pr)E K 27. 74 . molCO,-m™-s™, 72 h J5 i+
HA A (Pr) 2B FFEE]0. 62 o molCO,»m™s™, T
BT 447445 DL EAERZ B T E (R 2) .
52K BEAS s U B 5 1 38 (Pr) (PR 52 B35 AR
KX R BRI BA XHEY A PS 1T 38 BB | i 5 &
B AE ) X 4500 I B R A AR SR IMAE S e, AT a2
P RS 2R G0 15 i b 4B A2 L RS IR 1A 8 O K R
32K R TP 2R I R A AR AR UL 3R 2, T U B AR AR
#EZR R M 1,03 mmolH,0-m™-s™, 4233 fip 36 4k #
72 h J5 ZE [ R AN TR B ) (E D i N
K, X5 &R Y E T2 K A 6. Bk
J&i A A BRIB) XA AN R R B BV, (H 25 Sk A 3
ZKFE(P>0.05),

2.3 FEMBMEXTERIFEEKSFIALER
IR RHRLR (WUE ) 245 R T A B A0 T 48 )

KA BT RGBT BT i, I LA ) WUE B T
B TEIE UK 43 ZE 00 RS FE B LU . WUE 2
2 WA Py 5 B — A B bR, WUE Bos YA
ORI K A i se s, BRAEAR RS54 F , WUE S fE )
PR RE I . WUE X% —A>E 00 A BRARAE
A6 T R 038 B L DAL 4 TR B A AR
VAT B8 1 7K 0 ) 2080 230 5 A 3 00 LS B e 3 1 34 o 2
R 7P W R R (P<0. 05) , AW i 1Y
26. 93 wmolCO, /mmolH,0 T & 2| i1 72 h 4 5. 32
pumolCO, /mmolH,0, F [T 5. 06 4%, v BH 5 irif Xf
WUE F — & W52 o

it

3
Berger—Langefeldt HRH8HH ) 7K -~ 1 4 1 K5 AT
Yy R T K RSN AZ K B PEAS K 53 A AR R, 2l
327K 53 v 3E ) AE K AR P R AL O A 45y R
ARRIK 73 WO A, AT PRASF I A X R 18 35 7K i
172 7K RUAG ) W LA G5 7K 3T B AR o — A
L RE K i K Vs/Va (B 5P 5T A % D¢
R, Vs/Va BARET AP AR BR , A K P B P



38K Hem

T SR A T R AN R KON W SRR AT A R IR B K 23 MO A B 52 907

80 T O Erythrodontium julaceum

530 N\

EN T \ F41 813870':““

=} L

E 250 N R=0. 9325

o N

S 200 ~

o

=

3 150 ~.

E

g 10.0 ~

% =~
50
00 ‘ ‘ ‘ |

0 6 12 24 48 72
et ] /h

B4 FEE xR G 8k T AR
Fig. 4  Effect of drought on WUE in E. julaceum
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Effect of alternating wetting—drying on physiological features of water
content and photosynthesis of Erythrodontium julaceum (Schwaegr.) Par.
in karst habitat

ZHANG Xiangiang"?, LIU Tianlei*; CONG Chunlei”
(1. Guizhou Police College, Guiyang ,Guizhou 550005, China;2. Anshun University, Anshun , Guizhou 560000, China)

Abstract This study presents a theoretical foundation for recovering and controlling the environments of rocky
desertification ecology. It relies on comparing the adaptability to habitat heterogeneity in karst rocky desertification
areas with arid desert of karst and seasonal drought environments and analysis of moisture content and photosyn-
thetic physiological adaptation. Taking E. julaceum growth on rock as the object, water content and photosynthetic
physiological indexes are measured in the Puding City, Guizhou Province. The results show that the drought
makes water potential (¥s) , free water content( Va) , water content and relative water content(RWC) of E. jula-
ceum decrease,, bound water content( V), water saturation deficiency (WSD) and ratio of bound water content to
free water content (Vs/Va) increase, leafl water-holding ability weakened, and transpiration rate (Tr) decreased.
The response sensitivities of these indices to water’ s action are different. With increase of drought, total chloro-
phyll content first rises and then drops, finally tends to increase. qN of three kinds of mosses is negatively correlat-
ed while Fv/Fm, Yield, ETR Pn and ¢P decline with drought are positively correlated. The Pn gradually de-
clines in mild drought dehydration. After 48 h Pn falls sharply, photosynthesis is affected by the serious drought.
Along with the process of drought, changes of transpiration rate (Tr) have no significant differences between spe-
cies. Fluorescence parameters after re watering can be restored to normal levels in mild to moderate force, and se-
vere force 1s more difficult to return to the control level. The epilithic mosses has strong drought resistance ability,
water metabolism and photosynthetic physiological mechanism to adapt to the karst environment, indicating a pio-

neer species in the process of vegetation restoration and reconstruction in the karst rocky desertification areas.

Key words epilithic mosses, wetting-drying alternation, water content physiology, chlorophyll fluorescence

parameters
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