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Abstract: To provide a scientific basis for water resources carrying capacity and tree species selection,
Granier’s thermal dissipation probe method was used to measure sap flow density of Populus hopeiensis and
Pinus tabulaeformis during the growing season in Wuqi County, Yan’an City, Shaanxi Province. Climatic fac-
tors, soil moisture, and stem perimeter were simultaneously measured. The dynamic characteristics of sap flow
and its response to environmental factors were analyzed. Results showed that (1) The daily variation of sap
flow density for Populus hopeiensis and Pinus tabulaeformis demonstrated a typical wide single-peak or double-
peak curve with high values in the daytime and low values in the nighttime. The appearance of valleys was

about one hour earlier in Populus hopeiensis than in Pinus tabulaeformis. The mean daily sap flow for both

Wk H B 2017-11-08; & 131 H B 2018-04-04

HeWH . ZE ST RIS E (2016YFC050170502) 5 [ 52 A 45 £ 48 WL BF 5% 190 4% 32 47 iz 45 5 5 (2015~
2016)

PEH R X%, NF A S BEH B 7E . E-mail: 634743658@qq.com, JEAGIEH : BLK X, #¥%, Mtk
S0, MO A S TR S i B AR M B SY . E-mail: weitx@bjfu.edu.cn



1046 WA MROR ¥ ¥ IR 2018 4£ 12 A 20 H

species varied from June to October (in kg-d™): for Populus hopeiensis with July (3.69)>>June (2.90)>Au-
gust (2.63) >September (1.47)>October (1.16) and for Pinus tabulaeformis with July (5.74)>June (3.30)
> August (3.29)>0October (2.06)>September (1.76). On sunny days, daily variation in sap flow density was
exhibited on rainy days. (2) During the study period, nocturnal sap flow was observed with both species expe-
riencing a progressive increase from 1:00 to dawn on most sampled nights. Nocturnal sap flow was related to
individual water losses in these two species being up to 16.6%-23.8% of the daily sap flow. During the whole
monitoring season, the total nocturnal sap flow for Populus hopeiensis was 12.1% of the total transpiration and
Pinus tabulaeformis was 10.0%. (3) For Populus hopeiensis, sap flow density was positively related with solar
radiation, air temperature, and wind speed, but negatively related with relative humidity. For Pinus tabulae-
Jormus, sap flow density was positively related with solar radiation, air temperature, wind speed, and soil mois-
ture but negatively related with relative humidity and air pressure. Sap flow density for the monitored trees was
also negatively related with perimeter variation. Also, diurnal stem shrinkage and swelling for both species were
indicated by sap flow density. [Ch, 6 fig. 3 tab. 35 ref.]
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Figure 1 Daily course of sap flow density of each species

A G:, & AR R WA TG 3. HIWORE R/ A3 8 —
5.74 kg-d™(7 H)>3.30 kg-d"(6 A )>3.29 kg-d"'(8 H)>2.06 kg-d™ {;6 I -
(10 H)>1.76 kg-d™ (9 H)., %
TERG R (7 H 30 HOMFER (8 A 1 HMRST, 2 Flb F i ﬁf —
AR A AR L (JE 3) o 3T A 18 5 SR AN R 4 B ORI () s
$7(0.126 0£0.046 0) F1(0.112 8+0.052 0) m*-m>-h™'; A T 7 25 i 14 g2 n “ I]
{843 %4 (0.120 3+0.044 0) #1(0.099 8+0.016 0) m*-m=>-h™', WK K 0
WO B B TS R AR, AR R AR TR, W 6 7 %’i o 10

KW B e (B B TR b I R LB R T [ 41.67%, W i 0 sramp s i T on %
H T B 10.48% o {HLTT KA W 300 08 4 B0, T RS 1 R OK B T ok T A (T AR IR )

A HLERT AN S T ARR 8k
2.2 wiEmR

RS

Figure 2 Seasonal means of daily sap

flow

OISR 1) i B 2 oo ol () 0 D0 ) S, O FEAR D B I 00 S VR FE D 0, 6-8 R db il i
FEACH TR, %R 100 JFaa iz ot HA o 32 & A 16 J5 212 (0:00-6:00) , 9-10 A dt 4% 1%
V) YB3 1% S A5 o T Ak A 6-10 H 7 [A] It i A KRR Y BB o B ks 9.7%, 4.8%, 14.2%,
8.0%F1 23.8% . WL H I LG 12.1% , #6215 Z [RWAT 35 25 5 o 6-8 J3 T A 7 ) 3 AR 45 35 IV It
B, 9 R 10 Ak sk, WG S B, IR R B NAT O¢ . 6-10 1 IR o
SR BRI SR 9.5%, 7.2%, 11.4%, 5.5%F 16.6% ., Wil H -3 4y 10.0% (18 4)

~0.16 1

e h

=2
—_—
[\8]

[t

W E/(m s m
o
o
o0

o
[}
=

e
o
S

iR (7 H 30 H)

0:00 6:0

0 12:00 18:00 24:00
Hi %1

~0.16
=
.
g
g 0.08
®

%7 0.04

>
ES

£ 0.00

-o- bt —e— WA
B3 ThphmhadR §EAMTFRAZTET

Figure 3 Daily course of sap flow density in a sunny day (30 July) and a rainy day(1 August) of monitored trees

0:00  6:00 12:00 18:00 24:00

WRGHALH)

i 2



B3SEH 6 X AE s AP T R A R DT A A AR AR R FE R T RO R AE 1049

2.3 Tﬂ_un.u.. E%iﬁ,.¥m;€?‘

IS R 55907 6 A% R R B T U B B R (B AR DG A A (3R 2) R WL T AU WA B K P e
AR AR S 25 1EAH G (P<<0.01), 55 XUk S 3 1E A OC (P<<0.05) , i 5 H X 4 B A ik 2 1A ¢ (P<<0.01),
I AP T F A AH JC O R A (P>0.05) o X FIlifs, W 5 RS . KE ., <ML s
K B 3 I AH 56 (P<<0.01), i 5 AH W B2 AR 23 5 AH 2C (P<<0.01) o 15t T 8 J BRI K 117
T AR N T35 — BB 4 885 K B R A R, 280 85 KB 10.7% F [ 3
4.9% 3 B0 AL A WA % FE YE D 27.0%, hFA T 33.0%,

30 ~ 0.10

L LR e R B 77 T L L/ e P B 77
M.e © 0.08 |
= o
ns :
i izo £ 0.06
S g
< = 0.04
=E0 | g0
=2 h ijl‘ £o.02t
0 Z 0.00
6 7 8 9 10 10.7 4.9
JER s + 1 5K B %
B4 ThphbrEgRlaiz sl BS ThsdnEalEXRR LES
;Eé: /&/}ﬁ;’%ﬁ’] l’k/ﬁ'] 7]<’2‘€J‘J7}5‘3L‘1"Wim )u‘f},%

Figure 4 Ratio of nocturnal sap flow to total daily ~Figure 5 Sap flow density of monitored trees during

sap flow in different month the different soil moisture

R 2 MBI FRREESHERTFTHHEEME

Table 2 Pearson correlation coefficient of the monitored trees sap flow density to environmental factors

T Fof NIRRT JAG Al iEPORITYES AUE e K
B 7] 0.507%%* 0.185% 0.295%* —0.195%%* -0.097 -0.032
THAR 0.643%%* 0.487+* 0.605%* —0.524%%* —0.280%* 0.4817%%*

L. AR SRR IZ(ETE P=0.05 FI P=0.01 K- 1 2% 5 i 35

H TR B B BRI R TR, B R K 0 TH AR Rl W T 28 R A S e i ok o o 1740
Br 2 PP AR 25 H AR SR TG SR G &R, Wl 4 5 25 Ky B A2 el #R I (181 6) o S5 R
. HOHAT, 2 RO R AE B RIS 3, 2R RBLH Bl i R Bk o H s 22 ) BRI B e ST
BEE, REMIRE KRN, 2 R R0 R TV T, T SR S N o WL A B R R AR A B Y
TR BN S FEAR P T i e B, 5 RO L ﬂ:ﬂﬁ*ﬁfyio H, R 3 KBl: 2 R A a4
WY IE AR AR OSSR Y, AR E SR A X — PR o ASC T R 2 Bl A S S

0.12~ 1 4. s — AO 12 - 4.8 A .
~ i At A i 3 000;
010 144 125005 Toaof 144 {2500E
' 0.08F, 14.05420002  '=0.08 [} 4.0§—20003
E N : . R
£0.061 —3.6;é 1500*L E0.06 1S 3,6§ - 1500L><
0.041 3.2 1000% 20.04 3.244 4 1000%
A mE & J
2 0.02} 12.8 4 500 20.02} 28 1 5005

4 =
ETY b I Al Al : g oK %0.00 = 24 - 0¥
o O O O O 9 o o o o O O O O ©C o o o
S oS S S 2SS o S S S o S SSS
- n &N o~ = Zon ~ wn &N~ = 2R
— = — —
Hﬂ“%'l HﬂL%"J

B 6 ﬂ%%%@%ﬁ%%&%éﬁkﬂi%&km%%%ﬂi%
Figure 6  Diurnal variation of daily sap flow density and daily perimeter variation, solar radiation for Populus hopetensis and Pinus

tabulaeformis



1050 WA MROR ¥ ¥ IR 2018 4£ 12 A 20 H

LR K HASME 2 B A AL R (b . R=-0.50, P<0.01; Jl#. R=-0.36, P<<0.01), iiBiAZE
JE K B H ZE AL 58T 07 16 3 B A G

®3 WitHESmMREREESZREKBENEE

Table 3 Diurnal variation of daily sap flow density and daily perimeter variation for Populus hopeiensi and Pinus tabulaeformis
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