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Characteristics of sap flow dynamics in dominant and companion trees in a

natural secondary oak forest in the loess hilly region
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Abstract: Granier-type thermal dissipation probes were applied to continuously measure the stem sap flow dynamics in oak
(Quercus liaotungensis) and three other tree species ( Armeniaca sibirica, Acer stenolobum, and Euonymus bungeanus)
representing the dominant and companion species, respectively, during the growing season from May to October, 2011, in a
natural secondary forest near Yan’ an of Shanxi Province in the loess hilly region. Solar radiation (Rs), air temperature,
and relative air humidity were monitored simultaneously. The diurnal dynamics of sap flux densities and their responses to

environmental factors for the four tree species ( (). liaotungensis, A. sibirica, A. stenolobum, and E. bungeanus) were
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analyzed. The results showed that patterns of diurnal variation of sap flux densities in the four species were similar, with a
single- or double-peak curve, generally reflecting the changes in environmental factors (e.g., Rs). However, there were
some differences among the four tree species. The starting time of sap flow in Q. liaotungensis was usually around 0500,
more than 1 hour earlier than the other three species. Sap flux densities in (). liaotungensis reached daily peaks earlier than
others, usually around 09.:00, whereas A. stenolobum, E. bungeanus, and A. sibirica reached their daily peaks at 1000,
11:00, and 13:00, respectively. The companion species A. stenolobum and E. bungeanus showed a relatively narrow peak
in their diurnal patterns of sap flux densities, suggesting a limitation of radiation conditions within the community. In
addition, soil moisture conditions showed a more obvious effect on companion tree species than on the dominant species.
Correlation analysis indicated that sap flux densities were significantly correlated with both solar radiation and vapor pressure
deficit during the monitoring period. The difference in sap flux densities between dominant and companion trees may be

attributed to both properties of the tree species and redistribution of radiation by canopies.

Key Words: Loess Plateau; Granier-type thermal dissipation probe (TDP) ; sap flow; Q. liaotungensis; companion trees

B SRR SRR G A 7 — 8 B BE b S AR AR Ui PR R - 37K 2 A A e R A, 7E 8
Ao R T R X B R D K R )R 2 S R [RIAR SR B AR e 1 1 K 23 AT Y
32 PP SR AN [ HE AR X 7K 43 A R AR A e BRSSP, o 2
AR AN N b 1) 28 BB FE K R EA T OF 9 AR JE ST 2630

I 6 A ST B VR T S8 A A BRI 7 ZE BB FE /K B 2205 1 . WIFGR 3R BH B T R S a0 o YR &
BRI 1 99.8% " . Granier AP BT (TDP ) ply I A 32 Ry 45 VE TR0 P 32 4852 S5 g Mg 00 0 g A
BARAEA A 2N o TR, AR 222 3 R FH B AR AR TR RIS T 00 4T TS, 0 o AR
MAE GRAS AR AT T I S AR VR S S RIE R S L T F IR, T35 i I b X — 26 DL AR Al
UL AR AR TIAR R A R A7 2R B LA R AE A R ") Sk BEAFF 9% 22 4 v T30 B — o) T3
RAE A ER DT FIAR > ZE IS AE A B IS S04 o ZERETE N, RN Z (B AR ELAR A B 52l AR T BE IR Y
SEAVERIT . DR T AR AR AR IS AR TSR] AR WO b (Ao ) Al T R I A 22 5, T 23 S 0
HAEE S, X222 5] BES RN TR E A 22 5 o 0 T ARAR DL S A 2 PRt 980 R AE 1Y e A
W5 H AT A HGH R B ET X R SRR P I B S8 A kg /0 DL T3 T A RIF 9 2 1 f R 7 A 1Ak )
TR A AR O R I B E N A,

iR AR ( Quercus liaotungensis ) BT A R X AR AR R A RV B O 344 o JHEIRSRHEHTRE ST, XK AR
R LAt As e ME A X S 2 A B BB, AT R A HIGR 1k e 22 s D0 o 1 P o IX R AR IR
HEREETS DE TP AR AR e 3 A R EARA RN (LAY (A0 BLANBEI TP ) AR T 2044 WAL, 384 70 A Y O i e 2
I H AR AARAIE K HOXF 32 PRI PR A 10, PRIT ORI AR A TRy T3 it 2 25 28 AR i 19 22 57, DT 4 445
ZNIZH DX 3 SR e 22 [ AR AOR PR S 4 By e AL i A B S

1 #MR57EE

1.1 WF5E MO0 S AR} i E B

TG Ml 5 A7 TRV 48 HE 22 T e RB AN % L1 Mty | M B AR A 36°25.40'N,109°31.53'E, ¥4k 1245—1395 m,
M XA T FRAR X 55 AR 5 DX (1 3 3 bty | Ay B0 B A A X A db 1) b S SR I T o 4 8 I b
BUX S IR T 2R, SRR 1+ PH 7.8—8.5, RIRFRMIERLIBRZEM N £, LA D
RN B MERR T ARARARCR 12l DX TR BRAREE V%

VA 1L ZRAR TSR UK A AR 5 Wi RE b TR N 0.04 hm?  BE 1A R AL, W 220 AH W BT 25 R4 K 75% , AH
FpIL R AR S B AR AR LA S B LA AR R AT B TP R AN 2, AR AR

http ; //www.ecologica.cn



13 XUBHBRE 25 o 2 e DXL AR v (Al R = B4 A ) 300 s A ik 3

ARG IL T A OKM T4 MROMER 20 60 4R ARSI T IR R0 B 1L AR R S B AR Y b
WA 45 3 0k, 5300 2 AP A AR RR 40 ZEBORIBE It TF 2% 1 8k, A B AR MAEA SRR 1,

F1 WTFRRAUEHEAERSH

Table 1 The basic parameters of sampling trees for sap flow measurements

T} Fi A B Jig 4z T} B JE IR
Tree species Tree No. Height/cm Diameter/cm Bark thickness/cm Sapwood depth/cm
1 7.94 17.55 1.0 25
L AF Quercus liaotungensis 2 9.2 18.76 1.3 2.1
3 8.35 17.75 1.19 2.38
4 5.46 12 0.92 1.03
LA Armeniaca sibirica 5 6.8 12.7 0.95 1.04
6 6.45 12.45 0.94 1.04
AWK Acer stenolobum 7 5.8 10.3 0.83 0.98
Bkt B Evonymus bungeanus 8 4.8 9.1 0.77 0.84
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Fig.1 Daily changes of precipitation, mean solar radiation, air temperature, and vapor pressure deficit at the study site during the study

period of May 2011.
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Fig.2 Diurnal variation of sap flux densities in the four species in May 7 and May 11
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