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Abstract: In order to understand the difference in soil water use of Schima superba in dry and wet seasons, the
sap flux densities (Js) of S. superba were continually monitored using Granier’s thermal dissipation probes (TDP).
Based on the measurements of leaf water potential (¥'), parameters of hydraulic structures, such as leaf area
index (LAI), and Huber value (As - Ar), in combination of the synchronized monitoring environment factors, the
dry/wet seasonal changes in whole-tree hydraulic conductance (Kp), canopy stomatal conductance (Gs) and
effective water storage for transpiration (Q) of S. superba were analyzed. The results showed that the soil water
deficit in the dry season increased the resistance of water absorption and transpiration of S. superba. However, the
Gsof S. superba was sensitive to the vapor pressure deficit (VPD) to keep midday leaf water potential (W1 i),
water potential gradient between leaves and the soil (AWs.) in dry and wet seasons. Moreover, the LAI. K; and Gg
of S. superba decreased to effectively regulate transpiration in the dry season. Meanwhile, the high contribution of
effective water storage for transpiration (Q) to daily transpiration and Q per unit leaf area in the dry season would
partially compensate the water stress. Since the S. superba plantation could maintain a vigorous transpiration with
those adaptive regulations in the dry season during which it still had sufficient solar and thermal resources in

south China, the whole-tree water use per unit leaf area of S. superba in the dry seasons was kept similar to that in
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wet seasons. Therefore, it was suggested that the regulating of K; and Gg, the hydraulic compensation effect of Q,

and the hydraulic characteristics, could to some extent explain that the whole-tree water use per unit leaf area of S.

superba remained constant in the dry and wet seasons, and SWC had no significant effect on transpiration.
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Table 1 Morphological characteristics of Schima superba sample trees
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75 Ji 1% Diameter at breast P Height A THFR Sapwood area SRR Total leaf &% Canopy
No. height (DBH, cm) (H, m) (As, cm®) area (AL, m%) (CS, m%)
1 194 12.6 248.10 93.96 28.81
2 13.3 12.1 115.62 43.12 10.35
3 22.0 153 319.97 119.16 36.96
4 224 15.5 331.84 123.18 36.57
5 17.5 12.9 201.41 76.74 27.50
6 24.0 16.9 381.54 139.67 43.40
7 8.4 12.0 45.64 14.09 5.58
8 14.4 13.1 135.78 51.26 13.64
9 19.4 12.8 248.10 93.96 22.08
10 21.2 13.3 297.72 111.51 35.88
11 20.1 13.6 266.27 100.47 31.32
12 14.1 12.8 130.12 48.99 20.09
13 14.8 13.2 143.51 54.35 19.80
14 25.8 13.7 441.63 158.85 43.52




108 P A P i

25 %

HITF R R, WAL 4 cm 208, Ag)) Js 218

HNERIIA (0~4 cm, Ag)) 0.45 £5. R, MG Js A
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Fig. 1 Diurnal variations of environmental factors and sap flux density (Js) of Schima superba in the dry and wet seasons. A: Photosynthetic active radiation; B:

Vapor pressure deficit; C: Relative humidity; D: Air temperature; E: Soil water content; F: Sap flow density.

H 575 & [(34.26+21.51) kg d ']/ T FZE[(26.76 +
15.72) kg d '], ZHAREP>0.05). 4T HIL S5
it AR B H 3 25 5 H 3% VPD [H] DL X
BAUA iy, T H Y2 &R VPD 14k
PR g gk, BB H 2R IGEE S BT
VPD A 1.42 MPa A1 1.22 MPa i HEL(E 2).
HOPRFER TR ZE H Y A =S A AR
Pearson ¢ 2043 7114 0.881 F10.892, )8 ZAH %
(P<0.01). MK 3 AT, FRZEWHFIREZES 0N
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0.05), B[ A B THIAR (1) 728 I B AE IR 25 45 AR
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3.3.1 WK
HEAT WL ME IR FERN(9~14 5) TR0 WL
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(K 4: B).
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Fig. 3 Relationship between the total leaf area (AL) and mean daily whole-

tree transpiration of Schima superba in dry and wet seasons
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AT EAHTIE 2 H ) Wpo R s AR MR, +
W2 W0 5 SWC B E K (P<0.01),
3.3.2 BpK 1T E

T8 2= 1R (1) AWs. 73 31 9(0.66+0.17) MPa
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% et JE AR R T 2R R
333 iR AL

2 VPD>1 kPa i, faf AMRIBEZE H I Gs KTF
Z5(43 9 143.40 mmol m s A1 119.02 mmol m s,
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INTIEZE(226.04 mmol m s ). Gs 5 In(VPD)AF& 2k M
K Z, WAEHTERN y=146.12-81.82x (R*=0.91), 1R
Ji& Oren S5 FL REEIRN. VPD AL AR AT 41,
G % VPD U £ %k(m) >~ 81.82 mmol m s 'In(kPa)
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1.00) kg d ', ZRAEIZE(P>0.05). (HFZHpH
FAK) Q [(0.025+0.011) kg d 'm | 235 K TEZE[(0.016+
0.005) kg d 'm?](P<0.01); H Q X} H 7%/ 1 sk
(8.12+1.93)% & KT Z=(4.13+1.16)% (P<
0.01). Hrh, Q XFHZMBHTIEAELR T 9 SHMT

B 0 W W e AV,
=
= -0.2
E 04}
= EE
2
g -0.6
2 08
e
=
#]R-1.0}
2
—12t

Bl 4 TUREREE Prpa (A FERIA T R OK S (P Lpa) . B KB Lmi) FE A 3 K22 (AL ()R ELEE(B). *: P<0.05; **: P<0.01.

Fig. 4 Predawn leaf water potential [W.,q (‘Fs)] (A), and comparisons of the mean predawn leaf water potential (‘W.,q), midday leaf water potential (Wi mid),

water potential gradient between leaves and the soil at midday (AW, .s) for Schima superba between dry and wet season (B). *: P<0.05; *: P<0.01.
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23 (P>0.05), W] AR KA R I X 200 3 B U
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S B IR AR I LRI, e TR
FIEE VPD = R 2), HHREE W %
FAREE, KW T R ARAEAE R AL,
BEEAIG T PRIRAR AT M RS o X G350 I AR AL
I T A 6 7K 20 ) P 2 o R A T2 P I R B 5
AFAE T WA S e A

4.2 FIARF . BERIE R EETT

KHEFEERFY], FARKTZFR T G HTH
i) 5t KA ALF BE /N T2 . White 201 Reich
SN TR B H I A i KSR S P 2
TEAH ORI 2R o W22 43K 435 BRPEAIS T A AR W pas
BT B Gs, SEMARARIK AR . £E7K 53
B, Y REORFF R Gs I A Re 4k 38 i (10
HHE, AT HAKIYET HAETE I
FrB MBI T2 AR H I G I N4 T 17.0%,
PHAE T 7K, 1K ] RE A2 AR B 1 358K 75
7N e 1 R 1) I v U2 B 2 A0 N A 72
PR ) BB A RIS L —

Oren %"\l Gg Xt VPD BI85 R 5 (m) Y
KN SHEVIYEE S5 R AL A FLA), HLE
LA m N 23~92 mmol m s 'In(kPa) . ASHE 5 [FKE
J& T EFLM AT A ) m E[81.82 mmol m s 'In (kPa) ']
A rEE X, R H B BRI RE T
B+, i RZABSFEKE R, R Gs fRfF
X} VPD 45 e R BUR: A BeAT GRS W AT
BIE(-1.00 MPa), 15 A4ERFARRRALZ T, G A 0 5
KDDiRe R KEMFTERY, 5K 72
m * GserZ218 0.6; BURHFHI m © Ggrer BEAET 0.6,
SRR TTEE F(0.56) LA —H.

FRYE AR ALXS PR AR AL AN [ o 52, K44 )
KB &5 7K HE W) (Isohydric  plants) 5 5 /K A5 #)
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ABE VPD HIZALTIAZ AL, Gs X VPD AU R EUE
m, AALRERE T R, BATAE TIRIR B2 WA, 18
H AR S A Y DL KA 7 2 R AR,
i AR J& T35 KA o

R4 Reich 250520 Addington" 36, B K
5 W a RIEAHR, SWCERI K MEBEFR KL —,
e AR RAREZTEHY K B KT TFEEP<
0.05), RI¥EZ= 3K 7 MR F A% 25 2 AR i3k
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BoKrsem 7 Ky, HAZR 80K 58 smE HoK
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T AR B, 5 I8 1) 7K 7 BE 77 2 7K 53 78 2 I 1
2~3 . TZIKFBE TG IIRGE 1 YKk,
T R4 — 8 BI7K 7IRES, X TR T2 28
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T W H B MG EARL, FZER AR K ]
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