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Abstract: Pinus sylvestris var. mongholica is one of the major vegetation restoration trees in the northern sand-prevention belt of
China, which plays a vital role in the sheltering of wind and sand fixation, regulating regional microclimate, and maintaining
ecosystem stability. [ Objective ] This study seeks to clarify the dynamics and controlling factors of transpiration in P. sylvestris
plantations in water-limited sandy regions and provide a scientific basis for the reasonable construction and sustainable
management of artificial plants. [ Method ] This study used the thermal dissipation probes, soil moisture sensor, automatic
weather station, and groundwater level monitor to continuously observe the sap flow density, soil moisture content,
meteorological parameters, and groundwater level in the sandy region of Yulin City, northern Shaanxi Province. With this design,
we aimed to reveal the characteristics and controlling factors of transpiration water consumption of P. sylvestris. [ Result JResults
showed that: (1) The sap flow density of P. sylvestris increased initially and then decreased during the monitored period (May
2021 to October 2021). On a sunny day, the sap flow density displayed an unimodal curve and had a relatively high peak value;
however, on cloudy and rainy days, the sap flow density varied irregularly and had relatively low peak values. (2) The sap flow
density was most sensitive to the changes in wind speed and air temperature, followed by groundwater level fluctuation. (3) The
average daily transpiration rate of P. sylvestris was 0.67 mm-d ', and the total transpiration water consumption in the growing
season was 147 mm. [ Discussion ] The seasonal variations of meteorological parameters (vapour pressure deficiency, wind
speed, air temperture, photosynthetically active radiation) and groundwater level and the associated changes in soil water content
were the main factors controlling the dynamics of transpiration water consumption of P. sylvestris. The study results can provide
theoretical guidance for high efficient use of water resources and sustainable management of sand-fixing plants in the sandy
region.

Key words: P. sylvestris; Sap flow; Soil water content; Groundwater level;, Meteorological parameters
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Fig. 1 Dynamic changes in environmental factors and sap flow density during the growing season
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Fig. 4 Dynamic changes in precipitation, available water storage in different soil layers and root water uptake
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S I R] X4 AT T PAR FI VPD (& 2). x—3
S0 BT RE 5 AP P9 A K DL SO A A 2 R A
SOV R % A VIR I 9T R A TR A A B &
B REFAS J WEAE G BLIT R S T PAR I(H, {HiE
Hi T VPD A .

AL, JE st TDP AR EH A58 AR 9 I % B
AJREARAY TS, AR T B A UE A AR
SR, (Rl — A0 FhAS [R5 ik T A 45 2R 22 S 0K
HAH KR HEA X B FHBCR WA A AR, R
AR IR SO TE BRI MRS Rk, 7 AR A AR
T T o B rp, iRt — AR AR Y
WeUET i, LAk TDP A SR A FE K ARG EE .
SR, RARKmRGE, 268N ERF
PAZEREREK I, AEAE AT HORG B A0 T H 5 SR T
32 TESKENM KRNI EFRRBRE

KEW T

TR T SR A X 58 B K R R R AR ) K T
IKERAE B B BLIRBE R 12— 200 AR 95 AR
A J2 A 5 K AR A 2 I RE K I S e A7 A 22
o WIE (120~200 cm ) - BE S /KX RT3 725 15
FEARK RSl 3%, 0~40 1 200~260 cm I
KA RS (E 6). X FEZIHEF: (1) 200~
260 cm 2T HE T KL, 20T KA 2R I B
W, KSR (2) BRERTFRE
BRI 120~200 F1 200~260 cm /2 +3E/K , 1MiFH
Z 0 FEFH 0~40 cm HHEK!, peAh, BEFAMR
FINRE Al T RN TR I ORI R R R £
BRI TR, R AR ZE SRR KBS
Ws. Ta, VPD K PAR £IEAMHEME, 5P, GWL &
# R KkEE A (B 7). NHRELE,
BE T A% B Sl A S N AR AR A . H
KR TS THFEH T oK, B0 T KA 8 T R
IR AN ZE BB E 55, MR KRA2 [T (& 3b ),
PRI AP 5 Xt 7K 67 A8 46 7T B 32 B b T K #b 45 i 44
FIAE 25 s FEK A LRI A 20, sk U2 9E TR
(]R8 A e N AR ] A X M S il 7K Ao 28
ferymn; . S5 FRW], T IAZEIEAEK SR I 5k
K EFHKSCEPRAS L 3 —3, 5T IR ALY
AEPRAL AR AV G . B, DF5E XM T OKPE
PRI ZE S FE K L E R Ko R IR 2 —, XTHERE AT

Wl BERa e LA 20 T AR A
33 ETFREBEADSHHSEENET

5 L X HE AR A A TR
RO R T, RN, T KNS —
T A KU T X A R E K4 &
UM A KRR R K TR,
RIS T K 3T S A RaE
(i ZBFTEEE R, KM B 1E R 0
WA R EH R KO, T RN T, HETR
SR K R T AR 19186 3 85901, A%
WF5 I M K RS 72 50 6 VR K 43 10 5k
B 30%0°), B A, MR K R RIVRE 1 e
Sk (200260 cm ) LIS IR TR 76 1 HE K 1)
FEEL.

BETHAE K 2 R 2RI RE A k29 147 mm, (578
KRMAR: 83%, EHIOTIIROKE 5/ KT B
K 64%. BRILHIMRID X R = b TR i iy 55
K. % =k TRIIFE. Kbk KB
YRR BAR S T R, X T RAZE I FE K
BRI AR SR, DT — 5 3 A K B e
HUF KU TV RERARIAE 0y, S F ki %
WER, 5 TAR A TR T AT I A BE AR . A TE I
SRBFIE K T K VSO 3 QTR PRI X
FHAATHIT 2O & B0, GRS
e, AL, BB R OE AL A TR0 R Bl
HOMHE . EMARID X, R BT 5 = LB bk
AL S IR LT, TR TSR 0 7 L
H, RIERFERT SIKAL, RUERAR Xk T
WA BRI S SR R

4 4 g

ABFER AR B ARL G AR W T Lk
S ASWLIFH KA BShEs , oA Tk
Xt IR A S A2, HFiR/R T M1
N TR RN T AR R TN T AR
UL B B IR R A e, R R AROR .
Hi R A 80 5 J3E 2 << PRI 24, 1T A B K R K I
TR L0 0 3 A LA . MRV 28 . X
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