HYIRIZFI 2018, 36(4) : 603 ~611
Plant Science Journal http . /www.plantscience.cn

DOI.10. 11913/PSJ. 2095-0837. 2018. 40603

FEE, XSO, AR, TEmRH. R LA R SR MO T 4 B A BB R K R ARG TSR [ J]. MR,
2018, 36(4) . 603-611

Yuan GD, Liu WY, Shi XM, Fan XY. Effects of water content change on photosynthetic and fluorescence parameters of four bole epiphytic
bryophytes in montane moist evergreen broad-leaved forest in the Ailao Mountains[ J]. Plant Science Journal, 2018, 36(4) ;. 603-611

REUEEEREFAM AT 4 M ESEEYH
KGEUNARE, RAESHNZMN

AL 1,2 2] 2 T 1,2 4 1,2
FEW WX, AR, RRME
(1. Hp EBL2E B P8 XU R I H 40 Pl Sy R A A2 i i, BB 6502235 2. HrEFRLERE K%, dbaT 100049)

 E: Uk gt i Ak b i B 2R & e A R G, BEFTARIN 4 B T B A 25 AR 1 Bl 5% o1 &
( Plagiochila assamica Steph.) . PiEg# &% ( Homaliodendron montagneanum ( Mill. Hal.) M. Fleisch.) . JIn
W88 (H. scalpellifolium (Mitt.) M. Fleisch.) . K3P&E( Thuidium cymbifolium ( Dozy et Molk.) Dozy et Molk.)
MWK Sy JAKRFIERIBOK T, Rk IFALR (8°C) H, LARIK X & S8R50 & R IS BN,
GERIR: (1) 4 R BB Y A BRI WROK e ) FIEAREEK 07, KPR Eess , /K 5 24l i s & K
(2) 4 FhBHAE B BERIYIIY 8°C (HEAK, HOKARIHRCR/ N THADAEE WA, BRACHEES, HA 3 ML £ 8¢
W2 8°C [ 5K FI ISR B T T2, (3) 4 FhBRA: & &EAE Y (5 6 A 3% (P, ) B 2 /K it i A e
fi%, 7EEKE/NT 60% ~ 80%H, HIRKIAL2FARR(F,/F) 20 TN, B H X Se A B e e f . 9%
JCRFEXS 7K 73 A8 A UK

KR WA BEE SRR RERFNME(8°C); MbaHR; YOS

FESES. Q945; Q949.35 XEARIRE . A XEHS: 2095-0837(2018)04-0603-09

Effects of water content change on photosynthetic and
fluorescence parameters of four bole epiphytic
bryophytes in montane moist evergreen broad-leaved
forest in the Ailao Mountains

Yuan Guo-Di"?, Liu Wen-Yao'* , Shi Xian-Meng'*, Fan Xiao-Yang'*?

(1. Key Laboratory of Tropical Forest Ecology, Xishuangbanna Tropical Botanical Garden, Chinese Academy of
Sciences, Kunming 650223, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)
Abstract. The water absorption capacity, water release, desiccation tolerance, stable carbon
isotope ( 8°C) values, and effects of water content change on photosynthetic and
fluorescence parameters of four bole epiphytic bryophytes, Plagiochila assamica Steph.,
Homaliodendron montagneanum ( MUll. Hal.) M. Fleisch., H. scalpellifolium ( Mitt.) M.
Fleisch., and Thuidium cymbifolium (Dozy et Molk.) Dozy et Molk., were investigated from the
montane moist evergreen broad-leaved forest of the Ailao Mountains, Yunnan, China. Results
showed that: (1) all species had high water absorption rates, low water-holding capacities,
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and strong desiccation tolerances, and all exhibited quick resilience after dehydration; (2) the
§'°C values and water use efficiency of the four bryophytes were lower than those of vascular
plants. Except for T. cymbifolium, the 8°C values and water use efficiency of the other three
bryophytes in the rainy season were higher than those in the dry season; and (3) the net
photosynthetic rates ( P,) of the four epiphytic bryophytes declined with decreasing water
content. The maximum photochemical efficiency parameter ( F,/F, ) declined sharply under
water content conditions of less than 60% ~ 80%, indicating that the photosynthetic and
fluorescence properties of the four bryophytes were very sensitive to moisture change.

Key words : Epiphytic bryophytes; Water content change; Stable carbon isotope (8°C) ; Net

photosynthetic rate; Fluorescence parameters
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Table 1 Potential water absorption characteristics of the four epiphytic bryophytes

Yrfh WK Am (g/g) AEXT K RWC (%) K HIFI T WSD (%)

Species Water uptake content Relative water content Water saturation deficit
FIg= A& . 1.732 £ 0.193a 566.151 + 63.615a 84.352 + 1.346a
P. assamica Steph.
P P A - i
H. montagneanum (Mdll. Hal.) M. Fleisch. 1.423 + 0.076a 643.130 + 66.896ab 86.051 + 1.102ab
VLIRS
H. scalpellifolium (Mitt.) M. Fleisch. 1.343 + 0.074a 523.842 + 50.908a 83.358 + 1.515a
KA 2.629 + 0.170b 786.630 + 58.618b 88.453 + 0.819b

T. cymbifolium ( Dozy et Molk.) Dozy et Molk.

. FPEUE G ARNG FRE R R 22 578 B K- (P < 0.05),
Note . Different small letters in same column indicate significant difference at P < 0.05 level.
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Different symbols in the figure indicate different samples, same below.
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Fig. 1 Water release curves of the four epiphytic bryophytes
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Table 2 Desiccation tolerance of the four epiphytic bryophytes
b AFECh) FAKE (%) SIKE G (%)
Species Time Desiccation resistance Recuperation capacity
TP

BIg=3E 96.769 + 1.242ns 82.352 + 2.093a
P. assamica Steph.
P T Y1 g
H. montagneanum (Mull. Hal.) M. Fleisch. 98.194 = 0.462ns 82.261 + 1.707a
T
H. scalpeliifolium (Mitt.) M. Fleisch. 97.227 = 1.202ns 80.717 = 1.639a
KPIEE

T. cymbifolium (Dozy et Molk.) Dozy et Molk.

100.00 + 0.000ns 61.453 + 2.483b

s S R RNG TR R ZE R B E (P < 0.05) ; ns #RLBEMER,
Notes: Different small letters in the same column indicate significant difference at P < 0.05 level; ns indicates no significant difference.
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Fig. 3 Photosynthetic water response curves of the four epiphytic bryophytes
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Fig. 4 Relationship between F,/F,, and water content (WC) in the four epiphytic bryophytes
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B R R P AR A K AR 2
M B R YDEAVER . Tuba %V #F7E & B,
L ZREE ( Syntrichia ruralis (Hedw.) F. Weber & D.
Mohr) Jt& V5 H B i & 7K 2 28 120% ~ 200%,
ARG 4 FPBEA: B S EAR Y i ROFOL A BUR I ol
FKEH 150% ~ 300%.

F,/F & PS T Wi KOk 2 i 1 77 i, ek
PS I Sl s e K OGR4, Ko 5522
et F/F Ws2m Bl &, Csintalan %% i 5y 9]
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%536 %

JEhin & T EEEM YT F/F R 0.8 24, —
H e, ZS e 8 E FES . RFh,
A TR A B #EAE 60% ~ 80% LA I & K i & 1
T, HF/F EARGREE 0.7 ~ 0.8, —HFKE
KT mSHE, HF/F ARTR, YAEERE%
B 0, X 5K AR X B R R Ay
( Grimmia pilifera P. Beauv.) Fl Hajek %55 X} ¢
HHE( Sphagnum) IBFFT S RANML, KA E EEHY)
A T H S K R 8 Sk a A, RIS
IR — DBl N

ZE LRk, 4 FhE A B EEAE Y B AT BRI K
RETT . BARMYFRR A S MmN M 5 KRR
AR, HEEMEYIN KRS IE AT A
REPRIEHD AR, K2R AN & AR D DA
TR I R 3
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