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Abstract: [Objective] We examined the seedling foliar water absorption characteristics of 8 tree species

and their physiological responses to fog water in Xishuangbanna region of southwestern China, which will
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provide references for the tropical rainforest conservation and regional water resource management.
[Method] This study focused on 8 common tree seedlings. The leaf water absorption capacities of seedlings
were evaluated through an immersion experiment. Using the hydrogen isotope (6°H) labeling technique and
indoor fog water simulation experiments, this study revealed the fog water absorption characteristics of tree
seedlings by comparing the 6°H differences in plant leaves between control group (i.e., without fog water)
and the experimental group (i.e., with fog water). Meanwhile, we measured the gas exchange characteristics
of seedling leaves, including net photosynthesis rate, stomatal conductance, transpiration rate, and leaf water
potential to analyze the physiological responses of the test plants to fog water. [Result] (1) The foliar water
absorption per unit area of all tree seedlings ranged from 0.32 to 0.91 mg/cm®. The ranking order of their
water absorption capacities was as follows: Ficus curtipes, Pometia pinnata, Ficus racemosa, Streblus
asper, Erythrina subumbrans, Dipterocarpus turbinatus, Terminalia myriocarpa, and Parashorea chinensis.
(2) In the environment without fog water, the 6°H of leaf water in control group for all seedlings increased
by 0.7%o to 16.60%o after the experiment. In the simulated fog water environment (with °H ranging from
—143.78 %o to —140.31%o), the 5°H of leaf water in the experimental group for all seedlings decreased by
3.08%o to 19.24%o. (3) Before and after the experiment, the net photosynthetic rate of seedling leaves in the
control group without fog water increased; in contrast, the increase was smaller in the fog-water-treated
group. Conversely, the leaf water potential of seedlings in control group decreased, while the leaf water
potential increased in the experimental group. The changes in leaf water potential were significantly
negatively correlated with leaf water 0°H. [Conclusion] Leaves of all eight tree species show foliar water
uptake, and isotope labeling further confirms that they can directly absorb fog water. Across species, leaf
water absorption capacity and fog-water uptake are tightly coupled. Compared with the fog-free control, fog
application reduces the increment in net photosynthetic rate of seedling leaves, yet significantly raises leaf
water potential via fog-water uptake, thereby improving the plant’s water status.

Key words: fog water; stable isotopes; foliar water absorption; net photosynthesis rate; water potential
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Fig. 1 Characteristics of leaf water absorption of tree seedlings
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®1 ENRERHG

Tab. 1 Indoor environmental conditions
7 payiicEiEl IR ZH
B % At
H1H H A1 H H
PR/ C 27.93 + 0.84Aa 28.75 + 1.43Aa 28.35+0.92Aa 27.77 + 1.65Ab
TYIAHXRE % 82.88 £ 4.58Aa 82.68 + 6.38Aa 82.08 £ 4.67Aa 97.71 £ 5.47Bb
T4 58 /1x 663.69 +202.25Aa 822.08 +271.51Ba 686.31 +331.49Aa 913.31 +258.92Aa

o AFREFRERA N Z 7 52 (P <0.05); AF/NGFRERRAR Z 7 W2 (P <0.05),
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Tab.2 Gas exchange characteristics of tree seedlings

R2 FAWMESEIRIFE

payiieei:l R
Wb IS
PRI 5 TRIHT R 5
A 5.12+£1.31 9.31+1.04 3.73+£1.42 7.01 £0.70
ﬂ@u'l'*'ﬁ . g 0.06+0.01 0.07+0.01 0.04 +£0.01 0.11 £0.01
Ficus curtipes
1.89 £0.14 2.25+0.20 2.15+£0.16 1.62+£0.16
3.28 £0.46 6.38 £ 1.05 3.61+1.19 4.14+1.20
Ly 0.04%0.01 0.02%0.01 0.02%0.01 0.03%0.01
Pometia pinnata
1.31+£0.06 0.78 £ 0.06 1.04 +£0.10 0.72+0.12
2.56+0.88 8.14 £1.02 2.00£2.11 5.83+1.83
RN g 0.02 £0.01 0.02 +0.01 0.02 +0.01 0.07 +0.01
Ficus racemosa
0.69 +0.14 0.64+0.11 1.61 £ 0.07 0.77 +£0.03
0.67+0.18 5.76 £0.99 1.52+0.33 2.83+0.84
] g 0.02+0.01 0.02£0.01 0.02 £0.01 0.02 £0.01
Streblus asper
0.47+£0.02 0.79+0.11 0.89 +0.02 0.05 +0.04
1.20 £0.45 3.99+0.56 2.29+£0.52 3.61 £0.43
AR A 0.01+0.01 0.01+0.01 0.01 +0.01 0.01+0.01
Erythrina subumbrans
0.27+0.01 0.44+0.01 0.54 £0.05 0.10+0.02
4.70 £0.80 8.85+£1.30 5.61+1.91 5.44+£1.07
R g 0.05+0.01 0.07 £ 0.01 0.09 £ 0.01 0.10 £ 0.01
Dipterocarpus turbinatus
1.68+0.12 2.21+0.18 3.77+0.10 1.97 £ 0.06
0.77 £ 0.22 4.05+£0.29 0.89 +0.37 2.60+0.70
FARBI- g 0.01 £0.01 0.01 £0.01 0.01 +0.01 0.01+0.01
Terminalia myriocarpa
0.34+0.02 0.22+0.03 0.58 £ 0.04 0.32+0.02
A 343+£0.45 7.51+0.61 3.14+£0.34 3.73+0.55
HRH g 0.03+0.01 0.02+0.01 0.03 % 0.01 0.03 % 0.01
Parashorea chinensis
E 0.86 = 0.05 0.81 +£0.05 1.32+0.04 0.66 +0.02
T AN AT, pmol/(m*s)s gNHAM K SALFE, mol/(m®-s): EAMYIM v M5 H %, mmol/(m*s),

R3 FARESEZBRFEEUNRARTEST

Tab.3 Two-factor ANOVA for changes in tree seedling gas exchange characteristics

B yFh %K Pifh x ZK
LD
Fy3ff P Fy5ff PIY Fy5ff Pl
Bt 5.25 <0.001 898.14 <0.001 8.50 <0.001
SAFE 11.63 <0.001 26.66 <0.001 12.73 <0.001
R 10.84 <0.001 197.85 <0.001 47.83 <0.001

1l A0 N2 PR B AR AL I JC O W R AN, A A
R AN A BRRF I B ] 22 3 e 3t — B MR L K
EARFEEE S, DAEMBT A, 3 20l A Y oK
AR A [ 3 Wi 6 25 K R e ASBIE L& A
P2 6 MR E [F) 2 37 BR AR, D 36 IE A4 7 1
DXTRAT I o0 S5 K IR SC S (3t T 08 S5
Bk, AT R DU IR K RE 0 (iR
U 5 L K 0°H ST AR 2 CREAD 55 7K 56 ) 45

R ELEME . 100, 32356 B R I R IRK
RE iR 59, JFRFMT A (A Do B ZE K%
AR K 6°H N BEIR B dR /N, R
Fiox 55 K W e 0 22 (&1 3) o Gl i AR AT 7807 1%
Xt LRI R, A R K BE 705 R Z K I B
Y BE 0 B L Y — S o (HARHRE I 6°H 2T
PR B2 AR T3 IR . n B Rk, A AE R
A Z K R, it 2% s S A ) [ 6 2K e
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Tab. 4 Tree seeding leaf water potential before and after experiment

it 4L R4l
b

RIS HT/MPa X% J5 /MPa RIS HT/MPa 5% J5 /MPa
B Ficus curtipes —-0.38 £ 0.10 —0.41£0.02 -0.52+0.11 -0.36 £ 0.05
IR Pometia pinnata —-0.89 £0.03 -0.97+0.17 —-0.71 £0.02 —0.12+0.00
RN Ficus racemosa -0.96 £ 0.35 -0.97 £ 0.29 -0.80 = 0.07 —0.40 £ 0.09
BB Streblus asper -0.36+0.13 -0.46 + 0.05 -1.33+0.81 -0.42+0.10
WA Erythrina subumbrans -0.29 +0.03 -0.31+0.02 -0.52+0.11 —-0.25+0.05
¥945 B & Dipterocarpus turbinatus —0.27 +0.02 —0.27 +0.04 —0.35+0.02 —0.15+0.01
FRMA Terminalia myriocarpa —-0.82+0.12 —-0.95+0.10 —-0.85+0.12 —0.69 +0.23
BRI Parashorea chinensis -0.51+0.01 —0.64 + 0.04 —0.53 +£0.04 -0.21+0.03

BN AT REAE DI A B KB E 4R . HeE 2, [
PR ER R BAR AT LUAREYIM v B Z 7K 32
BEIESE, [FN TR EEE FH G S EERT
SO o DAAEAG Sepft 7 d i i 0 O°H AR & AR
TKVE 7S ERAE A I v 6 Z5 7K B WL, T AR Py 725 1
TE M Z KR OE R ot ok °H & 56, =
SO AR UIE SR P el i LR R 5K AR
W FAEF 6"H AT A I 7K PR AT A e 7 i v o A
THE R 5 7K 20 RV
3.2 FABEITE KR E IR

it 55 JE 50 2H 5 0 R A Vo A R AR TR 1
H ¥ 82 s, Xl ae e i Tal5e Y HOG R A i
FEHTHT 1 HGR Do R, A At
THFE AN T L PR A, 2R B S5 /K I A7 AE ] RE 14
T CRRE RS T HEYCEER . RERZH
BTN R F K WG A A RRAE R Ha2,
2t R R E I 55K 22 380 CO, #E N 52 B,
TE— 8 12 BE 4SS Y6 & 1 PN, X AT g ik
59 H 13 Al AR AR IR R . FE 2 B LT,
SILFE S S &R 2 IEAH KGR R, (HAW A
G E R R E FA, SALSEH TR
Ko FUAEME N — D EIRA R, &4 Thhet:
ARZ B A B ORBESL R ME RT3, Jarvis S50 IR
SALRFEEMEERZ AFAEIELIERR, H0E
AR, AT R R AT B2 B T E
P 7K 53 40 AN [ 8 1 7 . FEAR RIS, F K
TE I S N EA R B RIS T A R R R A SR
Z2, ATAG — LUTR A P 285 1 1 A X B AIS, AT Jilc 2>
TKAIEK . R E T, =AM T RIZE K
A% S0k 3 Kk S B D) I PR o iR, AT
| 20

7K 3B T B A A N K 43 T R A U IR 4R
FRUO A 5 It N 55 7K BEAS [ A2 FE 4 = A 4

K3 (R 4), X5 HTABE T4 REA —FET, 0K
T ESE T 5K AT DUE R I A ) B A B R
SRR B IE TR, WG 587K 2 AR R Y
AL R A Y, A, ARG 25 SRR W] 8 A T AR
B O°H 5 ok 2 18] 2 HLE 2 1 T o8 %
FE 4) o #E— U], f Y] LLE RIS K 52T
MR RS REREAE T R E KA T o ARRAET T
55K 5B Y R AR S B € BRI,
BEE A Z KR RS AP 7T

30
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Fig. 4 Correlations between leaf °H changes and leaf water

potential changes
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