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EE N AP BT 2505+ (TDP) F 2008 4 4 ~ 10 A X8 £/ R 2 ZE B A A THW TR A EBHT T LN E, FHXF
ABESG KRG ESANFRERFHT T RPNE. EREH NHEARARBRI TRREFEEEFHBENERTE
P, EHIE ML B A R E R H ¥(E 2 H UK RELE A E 2 TR, B4 A3 &K, 0.00135 cm-s ™' ;10 A 15
/NH0.00011em-s ™ B FIRFLER S A A RS KRIBE JKIUEZEER B E IEHK, SHXNEE R fie, HAERREE .
HEE IR > KIREZE > KRR > MXHEEE, I 7T MRS FORMGE ; AL EARHE 2FRECRR, UM S
2 BE A B AR A N TARR M TR 4. 65m” , B A A A TARAE K2 BAEKEH 1159.6 t-hm ™2,
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Abstract: A thermal dissipation probe (TDP) was used to measure the sapflow dynamics of Platycladus orientali in Ansai
County on the Loess Plateau of China from April to October, 2008. Soil water content, photosynthetic active radiation
(PAR), air temperature, relative air humidity, water vapor pressure deficit ( VPD) and wind speed were measured at the
same time. The results showed that patterns of diurnal variation of P. orientalis sapflow velocity on sunny days were similar
with a clear pulse creating a single-peak curve; in the case of restricted soil water levels, the daily average sapflow velocity
tended to decline over time so that it was greatest in April and the least in October, being 0.00135 and 0.00011cm-s ™",
respectively ; sapflow velocity showed a significant positive correlation with PAR, air temperature, and water VPD, and had
a negative correlation with the relative humidity, the correlation coefficients being in the order PAR > VPD > Temperature
> relative humidity, so that these linear expressions can be used to estimate it; the sapwood area of P. orientali and the
diameter at ground level were used for an index relationship to obtain an estimate of sapwood in the sample plots, which was
4.65 m’. Finally, it can be used to estimate the total water consumption used for transpiration by the P. orientali plantation

in the growing season of April- October, which was 1159.6 t-hm .
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HPEAEENESH T, SEREREE LR K ERKEEMESH SRR PR EEREEEAY .
WA ( Platycladus orientalis) TR 5, TS, BTG R E 4545, B RE®E B K FEEKMFHZ -2, R
T, 2 T 5 4h X 3 9\ TCARTE S8 2E RS 5 45 0 Th] ) () At 40 R S, TR B AE MR AE ST K MERIRA T
SRR E AT ARER " o DR, BRI X DAE AR A3 RE K AL B L5 3K 43 3h 25 P-4 56 R XHZ X Ak 4
PG AR S A E S EAEEE SRR

W BbR 7 Bk 2[RI RE 7K B B 2 S O T I i ZE S P PR IR B AR G5 AR RPALE , A5 R X R AR FE K B
MR . BRI, WA ERER SIEN FEERY DR LKA m ML . BARKRS
T B R A R AR BAF R R R, Kostmer 2 i Ip %" FIAEFR 2" 2 i FA 9 B R 2L
2R BRI RE R BAU-E T BRI 7K F X ( Fagus sylvatuca) \ZT8) ( Pinus koraiensis ) #1421t & M-#A ( Larix principis-
rupprechtii ) SR EFR SW T E KRR . B, A 5W T AR KRR EE BB TREFh A B 1 4 ) 2% ¢
e RFHR R, B kT AT RE AR ). 54 P 21 ) R ) R R BACEE R 43 3 % b 5 7 1L
AL AR R 2= b 1L BRI ARG A TARBEAT T &, R A SEN TERER BEHXXR,
2SO S TSP R AR E BIE T & LR R TR AL B R4 K& T M TS
HAE TR ZEEFEOKE, i T HEBF KRS KE R F LIRS ZRIMR R, B7EEEHRMMAK
SHEB IR R SHE R T NTER R, R i A S5 @ AR B AR E
1 HREBR SR AZE
1.1 A5 XA

I AL T v 22 28 L 58 N Y b R B 22 28K L AR 456 i3 it 19 1L 3th 356 37 , 3 2867 B O 109°19”
E,36°51'N, ¥4k 1010 ~ 1431 m, J& A B 1 B VA AR X, 7K L0k AR 5 BT AR 1K 96% |, J& B AU i A= 25 3R
Bless X, B BR T B KRG 2 WA, AR 8. 8°C, R d /= AR AR IR BE 4371 Oy 36. 8 C 01
-23.6 C 4 FHFKE 500 mm 245, HA 6 ~9 A hmZE, S 2FEMKER 72.9% ; TEUER T8 E,
Yy BB 95% , HIRAE Ry 1.32g-em ™, HIFLIRBEN 57. 77% ; EEHYA WA AT & R M EE
B,

PRI FH A A AR 1982 4Rkl , AR50 25 B 0 2230 #fhm ™ SE3404% 8. 8 em SFIH ) 5 m, Mgk
1198 m, MR A ARl 200 HERE 25° , MRARMEZFA K, 2 FZ 3 A 1E 8 ~ 10em, HEAHRIM 1) 86% ;
MT TCHE K o
1.2 ARG
1.2.1 W E

FEMRPIREE 20 m x20 m MFREREHD, EBR RIAR B AR R4 RHAGE B T8k 5 R AAAE R 6 B, B
FAPY BCEERITE 4 A NAZE 10 AXEHT THESEN . 0 T #5% K HE TR MR 2E R 2%
FEWTACTE o (XA BT - (1) A/ IR AR BT 30cm AbKEA THIZE B2 1l 255 (2) FHE RN 2mm
HIEE R AR LB B R A 2 4 10mm ZRAG/NFL,2 FLIEBE 15em, 4 10mm K 3 IR ER B R R BR 4
43 BB R A LA EAL s (3) SRS BOR RS S A Z 8] 1928 BRIR PR BT, LABG IEA T30 F 97K 435
PRET A ; (4) RIS 40K BRET BRI B B S/ O B B ZEW T 1, R 5o IR (12V RIS Fo s ) B85 (5)
FASTE BHe LR T E A T30 - R R 5 (6) M 2B 1C A LR 5 CR1000 %4 R 42 48 ( Data Logger)
HORW B RAFART , BT R BIFR N & 30s SRE— R BRI D R B/ B9 P M8, MR 538 A/ Granier WU
HHEAR™ .

Vs =0.0119K"* (1)

K, Vs AT A (em/s) ;K = (dT, - dT)/dT; Hor AT, TR0 i iR 5 2304 oK IR 2
{EL, AT Bk IR 2 1E
1.2.2 RTb AR EIE

T kS A R HE R X R AR B3 0 , ZERE R L B T AR K/ NIE B 6 ARMIA , I 7EAF Htb Hh B AL 3E B
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14 BRI, A K EEBURERR E AR DA A, 7E80 E HhAR - pf T BUBCR X R I 2R b AR IR B AR A AR
THR AR LA B b A

®1 HUEREFSHY

Table 1 Basic parameters of samples

Bk fli’.fé(%‘ﬁﬂi) W% ‘ S —DilAL n‘?_,'llg‘ iZIHEE TR
No. of sample tree Ground diameter Height First l.ateral branch Crown width Sapwood width Sapwootj area

(em) (m) height(cm) (m) (em) (em?)

1 8.7 5.2 50 2.1x2.2 2.9 52.8

2 8.7 4.5 30 1.9x2.0 2.7 50.89

3 9.6 5.3 50 2.3x2.6 3.2 64.34

4 9.5 4 35 1.8x1.9 3.1 62.32

5 8.6 4.8 50 1.7x1.9 2.8 51.02

6 10.2 4.6 55 2.2x2.5 3.3 71.53

1.2.3 SEETFNE

PR e A b 200 m AL R} B 2 ZE R uh B SRS I G, W A2 i 6 bR R BB LA B S 4 (Li-COR
LI-190SZ PAR Sensor, U.S. A) . KX B ( Vaisala, HMP45D) . AHX % B ( Vaisala, HMP45D) . X33 ( VAA151
Anemometer) & ( Vaisala, DRD11A Rain Detector ) 253585 , &/PETig s 1 K.

IKIREZE (VPD) AT AR E R

e,(T) =0.611 x exp( 17. 5027/ ( T +240.97) ]
VPD=e (T) - e,=e(T)(1 - h,) (2)

K, e, (1) T RIRE T WFKIRE (kPa) ; T A KRSIRE (C) se, 4 A B IAEKIRE(kPa) sh, K
HHXIREE (% ) ; VPD JKiREZE (kPa) .
1.2.4 80K IE

TEMRPNFETERE - AR FEDLAE B 3 Tk S RIS FUAI7ER A 5.15 B 25 HiE +
BT WRIREE R 200em™™) 2 UM ,0 ~ 100em + /2445 10em 100 ~200em + 244 20em TR BEH
—K, I HEELE KRB LK IS RS TREKE, 3 NI S BEE -7 B E R R it — i 5 19
TP EKE, HEA K3 KlE RS KEFHEIAFHE, HALEETEAKN 1S BEREH T
P B AR EAE  FEAE I 3 IRE R .

2 ER545H
2.1 WFWRTER H A R FET L
R T B R B TR R AR T s A RS H 24h E AR R BBAR H O3, 3B 6 7Rk H 3

HPF R E AR AR T H P B ER . B12EKR1~67E4 A25 H~10 H28 H(HF 6 A6 ~26 H.7
H 30 H ~9 A2 HARW) AT H P HRAZEZE . T XHH 2SI HAT 45 B,
BAE 2R BORRIFEAR 1.3.6 XHN [FLA 4y S 8Y IS KA T 3 R B A (B 2) o

B 1.2 SR MIARSS A B AP S E A (£ R PR ST N 1 92216 LR B3, BT 2 Fh T
RRUEE AR I I 39 2 B s/ NS, 4 ~ 10 AR MIRREAR 1 38 B (B AR B ) A BRE 5 510
0. 00504 ,0. 00312 0. 00275 ,0. 00240 ,0. 00211 0. 00141 ,0. 00145 0. 00097 0. 00073 ,0. 00039cm-s " ; H ¥ {&
(AR H 1) WA X —# %, 43514 0. 00135,0. 00097 ,0. 00079 .,0. 00072.,0. 00063 0. 00037 ,0. 00032 ,
0.00020,0.00019.0.0001 Lem-s ™" o A}/ A= X AR AL R, — S AT BB S5 DAV A B AR W 2 A 5%, — R
FEIX i F KA (2008 4F 5 ~8 F B FEMTE Uy 203mm) , 1R Z & B, PR R BUK F B HIRARFZE K
H Sk B A AR 4 ~9 A5 H 3 L3 sk &4 510 11.33% ,10.31% 8. 18% 7. 82% .6.74% .6.87% ,
BUE MR R R R WA . 2R HR R o R (A B /N T RS B, 5 B B MR, SR A R MY R AR
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Fig.1 Seasonal fluctuation of average sap flow velocity of Platycladus orientalis

TV 52 AR G A AR XHEBE R RIR BEAR , 2 3R B SR/, G LK FR) YRR R LU R R, E2R
H T B K BHINA F T RARS K B

M 2 8B AT OAHAEAS R A 6 R0 F RE AR A — 2, R B A B i B ATy A A2 1 - 8 :00 HiTJE I 4
JR Bl , Z 5 WO U A S AN, 78 10:00 ~ 12:00 74 KB B R fH, 16:00 HIJE T4 TR, EE R HBRAE 32
TR E B . RIS FRORAEAE , X E B R AR RS R ™ o AR FEAZK 43 A 3 3 Ml i 0 =3k A
WA, AP TE B KZEE 2R B R BRI, R AR 7K 25

0007 - 426 ———— F¥/ 1 Sample No. 1
g ——o— FEA 3 Sample No. 3
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Fig.2 Diurnal variation of sap flow velocity of Platycladus orientalis at different month

2.2 BRERSIEETHMARKER

BRI Z B A 1 4 2 45 . HSAKOK PR st B 2 B ABE SR B FRH 4" . HEN
BRI BB S IR I T 6 2 AR AR, 2B 7 H 16 ~21 B REEE 5 IR 8E (HiE 17 HA
23.2mm [IFETT) FERE (8 3) o 7EXHAIRDG S AU 1 i Jy 1882, 88MJ-m s e MR BE R 26. 7°C , S AIRIELEE
H 14.5°C ;VPD KNy 1.75kPa, B/ 0o T LA H 78 B RG-S AU 9 55 R IR BEAR X IR BE =7, )
FARS T/ 5 B OG5 7 2508 5 Pl 55 0 R BE TR T 1o A X B AU, 40 TR 3R B THR bR, FF 72
10:00 ~12:00 W XBI R AAE . HJ5 BEE Y67 O 5 , KR BEREAR, M AN K IR 22080/ , Y3 2
B, B HWRE SRR Bl B/ IME. d1T 17 HA 23. 2mm HFEIK, AR RN K, £ K6 100% 0%
AABERST BB IREZEREAR, SBT3 (W9 0.00041em-s ™) BB /N T HERT RS
PIANBE R AR PR , W fE AN AT — KA 7.5% o

N T BREERER G IR T R AL , B ORI B i 4 A 25 HZES A 31 BAtA
W B (885 ) ARG B B HAR R R R AL
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— WA HRERGTPAR  —— W E AR Sapflow velocity — KIKEX VPD  —~ Wi#E Sapflow velocity
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= o) o
! 07-17 5 K /1 B2
§ 500 | 10001 & E 500 0.001 £
' by 2z y | ‘ |, b ! :.:%
{II 0 0 ‘1& () bet J.A--‘-A o o - 0 [75]
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It Time B I5fE] Time
— FXE E Humidity —— & Temperature e U Wind speed  —— Jkifi# % Sapflow velocity _
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< < £ . i 07-19 k)
z 80l 0 g £ ) p7-16 84 0720 & 10003 % =
2 = B 2r 07-21 5
E 60 {25 E g E g 2
3 g & 07-17 P 0.002 i £
T g < B
w40 20 35 £ L g
B w2 =
S 20+ 15 2 g
Z ¥ 2 | S RTARY Y Z
E - : - : - 10 X oohd A e W] WY U
0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00 0:00
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Fig.3 Diumal change of sap flow velocity of Platycladus orientalis and PAR, air temperature, RH, VPD
x2 IHMRRERSSEEFHSTEIFRESEMEIT
Table 2 Parameters of multivariable model of sap flow velocity and meterorlogical factors
P B % x 10 3 FruEiRZE . (LLEPE 3
b} .
5 H Ttem Beta SE t Sig Partial correlation
% Constant 69.08 0.165 4.17 0.000
YeB A/ REEST PAR 0.24 0.000 44.74 0.000 0.832
KAJRE Temperature 13.28 0.014 9.32 0.000 0.450
FEXHEE Relative humidity -2.33 0.002 -7.95 0.000 -0.272
KIESEZE VPD -0.11 0.000 -8.29 0.000 -0.541

Ve=6.91x10"* +2.40 x 10 *PAR +1.32 x10 T - 2.33 x10 °RH - 1.10 x10 °VPD (R* =0.86, P <
0.001)

K, Ve HWRTLHEZ, PAR JPCE ARG, T A RSIRE , RH JPAEMREE , VPD Jp7KiREZ .

MK 2 Bl EEA RS R TR L, MER S AREIREFHXRERE, £ L H
AHIC R B S 2 R T ME SR 5 AR B A 36, AT LA BT H 7 AR BR B AT M R A AR R 5 £ 2 B 1224k
FIAHIRIR R o HIRAH IR R XHE T F, &R W 1 5 R 5 AR B K/MBF ot & B RER S > KIRE
2 > KRIREE > AR EE
2.3 futaFeKEMAEE
2.3.1 HMERMHE

HHE KA S, AR/ S K2 B 1 S B8 B K, R R s 5,
B FRARAMEZE R K, HA M R AR 1 — X BE T BN ARA 20bh 9 431 4 LB J04, 4% A B (anth )
Hild ZIERR R . X HAE T AR AR TR 2 (1 I, X bt O A AR S A GE TR X S
R SR EUSER LI MAHH BB S R Z RFAEE S EAKKNER(E4), y=0.6752¢"7
R*=0.9958,n =20, HH x R UAHLAR 5y oAb B Ao AR TEAR A>3 A2 FIAR 4345 B, 55 HE Bl A
B A AN 4. 65m”
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2.3.2 fuaFEKEMNE

200
B 1 BRI R (6 473 4 T M W0 F 15 ol oo
R ESAR 3 A A PR R, B ¥ R 09958

120 |

DA B R UAA7EAE KR 2= (4 A 25 H ~10 A 28 H;
Hp6 H6~26 H.7 430 H~9 H2 HRMERRS)

HAFTER Sapwood area (cm?)
£

40t
MR 4 0.52 1(PHIE) . (ETRRIARA BT R
EAAT, BRI RN 1159.6 t-hm 2, %6 s 10 1 1 1
BARGHEBRBRER( Q)itE=N. 142 Ground diameter (cm)
i=1 Fig. 4  Curve fitting for Ground diameter and sapwood area of

KA, n B RBAERE v 5 | KBRS IR Playcladus orientalis
HHE(em s ™) ;As A EA (em®) s Ae Sy BURE 18] FR s
& (s) o
3 #ig

flAa B 25 2 B B R Ak g ph 2k . B H 8:00 if 4 B 30,1000 B 22 A5 35 B B K {E, 16 :00 B A2
ARHE TR 50, FFFE XM 2008 4 4 ~9 7 IS /KEZERE/D , FEA KT, AR 3 R IEE 51
(IERURZST 398

MR TR 5066 B RER M JKIREZE KRR AR 2R B R R MR E
Y SHEIUT AO6 G B SRS > AKIREZE > RRIRE > AR E . A AL SR E 7 i B0k ok A T
MR AT Ve =6.91 x10 ™* +2.40 x10 *PAR +1.32 x10 ‘T - 2.33 x10 °RH - 1.1 x10 °VPD,

A A T A A AR 1] & R AT R B R oy = 0. 67524 7%, HESL I HE 4 ~ 10 A MUAE A TARK) EREK
BN 1159.6 t-hm >, R, A EBHKBNERRRS  fEANIRE 2, REY B S mik K a8+ 2
Fo MR IR R R T SRR TR A R AR Ak , 4% SO R AR A4 B B R BEACH 1.0 om , J0a] B 42 1] b5
JE BRI TR BE X PR 53 28 R R /K RUBE e 3k B2 i), 18 Rtk — 2D 5%
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