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1.1 FREHENR

WA T AREmEEESRENAKY
(36°48'47"N, 116°0525"E) , 4k 30 mo J& B -1
T2 KX IO Bl S, R 2, MEFEE. FHK
KE 544.7 mm, PEKFZLENTE 7—8 H, FHEKE
1 880 mm, FIIE 12.0~14.1 'C, Wi m <R 41.2 C,
Wit i I AR 20,8 °C o 4F H LR 2 2 651,9 h, TG 1
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204 d, HbR/KALIR 6 m A4, lEgHh N EL, +
BT 1.41 g/em’, pH {H VI 8.42, HAhFEAFE (L
PER S WCHR[16]. 3G IE (2017 4E 8 A —11 A, 2018
4 H—6 H)FHRIE 18.9 C, BKEETT 229.1 mm.
1.2 RE#H

WANGNEAH AR THER S86. I T
2016 £ 3 A 14 H—3 A 20 H'EE, WERET Y,
FZERIEHR S 0.47 hm®, HEJEH 1666 Fk/hm® (BRATEE A
2mx3m) , T L, TCEAE. IR N 2% B
(N:P:K=14:12:5, AHLFR 15%LLE) , MEEE N 150 g/7%.
B S E T R A 3 m.
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Fig.l1 Layout of bud pruning plots of P.tomentosa
(Block I as an example)

1.4 MEHBREAE
141 #FRIR

IR 1 XA (AR AR, T 2017 4 8 H 15 H
R ORI R E (TDP-30, Dynamax Inc., Houston,
USA) , HFMbBEE 2 #k, BREtLZRETHMIEZ) 50 cm
Ak CAERAIE BT A AL BRI RS B 22 T3 — B2 T o W
AR 10 s WiE 1R, 45 10 min T 1 JCPBIME 3%
T TDC4S 185 20U 22 R AR (I i gl B4 A R
AT o FEREESHNE 1.

x1 TEMFRELENEHEMNEEZESH
Table 1 Major parameters of sample trees for different bud
pruning intensities treatments

AL DB/ TH Cro n?iileter/m UH/ - SA)

wn di 2
Treatments cm m —WE NS m cm

Xt Control (CK) 539 6.8 3.30 3.04 0.54 2291

%)% Mild (BP;) 6.01 6.9 3.55 3.62 1.00 28.39

J1f Moderate (BP;s) 649 7.5 3.71 3.56 1.57 3273

5 J¥ Severe (BP,y) 517 6.7 2.99 2.65 2.16  21.10

2021 4E
V,=119x107-K"*' (D
K:dTl\(/il—;dT (2)

AP VN T BIRE SR, m/s; dTM N 24 h N _E FRER
Ff KRR ZE, Cs dT REMNZIWRE R Z, C; K
1.4.2 A%BF
KGR FR AR L) 0.9 km =W M E4 H )
K%k (Delta-T Devices Ltd., Cambridge, England) il
S, TEARA KFEES (Q,, wim®) BRI (T, C) .
TEAAEE (RH, %) « KiE (WS, m/s) « FFKE
(R, mm) 55, HmllsE [, WaKAET 6 (VPD,
kPa) L i,
bT,
VPD:a~e[m]-(1—RH) (3)
XAt av by e NEEL 5514 0.611 21 kPa, 17.502, 240.97 C.
SHEEYBAERBE (ET), mm) HBCA ERAR A
AHEFF 1Y) Penman-Monteith 5%
0.4084R, ~G)+7—"2_U (e. —e,)
ET, = I'+273 (4)
A+y(1+0.34U,)

A R, A E RIS, MI/(m™d): G N LiEREE,
MI/(m*d); 4 AEFUKIIE ML AESIEN T HREE,
kPa/C; T AH PSR, C; y N TREFE, kPa/C;
U, NFEHLTH 2 m AL XGHE, m/s; e, NHBAI/KIRIE, kPa;
eq NEFRKIRIE, kPa.
1.5 BRSNS

H G AT FALEE R Dynamax 2> 5 $2 4L IR £
38T & SPSS20.0 Geit iAo AR 2 5 A4 25 Bl
WRE RSN Z R R HRR R T Z o i TR, £HE
FELEAE 0.05 K1 BRI s/ 2 5 (least Significant
Difference, LSD) %4656 . Spearman 73 AT AN IR -5 3
BE R (A O o 845 0 AT B o S eV 1) 3 A B TR
¥, HEEEAE REER R RS 58T SPSS 3K
f “ Analyze-Regression-Linear” ' Coefficients 3k 15

2 HZRES

2.1 HEFRENEFHERFM
ARG S | T 2016 42 4 18 HEAT, HHRIM
ekt 2016 £ 5 A 19 HBAT 756 2 KBk, A HRER
I ZF 20 9 2 A R 28 BB, I T A 25 O 2
BT, W& 2, Wdmbxn 0 28 £os B 25 0 g
RGN, BEANEE A 2R 3 R T (P<0.05) .
R2 FEERELERH T
Table 2 Buds pruned of P.tomentosa with different treatments
KbFE Treatments 1% 2% Buds pruned/(™#k™)

7. DB, M4%: TH, W&: UH, W T SA, IARALIAHTE: WE,
FAA); NS, mdbla.

Note: DB, diameter at breast height; TH, tree height; UH, under-branch height; SA,
sapwood area at breast height; WE, from East to West; NS, from South to North.

HARKAETHIG, FH DYNAMAX A "4 247
ARG BE A 515 R A R R

CK 0
BPio 4.17+0.46b
BP;s 7.77£0.73a
BP, 9.00+0.95a

E: ARFERIRTE 0.05 KT EZEREZE (2-tailed) , TR
Note: Different lowercase letters indicate significant difference among
treatments (P<0.05), the same below.
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2.2 A EHFREEBGHTRTERTLEHE
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20184 H17H.5H 14H, EZ: 201846 H 14
H. 201748 H 21 H, #=: 201749 H 13 H. 10
H13H. 11 H 12 H) 23 “spighl” fhk (K 2) .
R B S A FEZ (05:30—06:10, “F1 05:40) FF
B (06:50—08:00, “F¥ 07:30) BFFKZFE (07:50
—09:40, T 08:40) , FKWEERAFES (11:00—
13:30, “F¥ 11:50) FFHKZE (12:00—14:40, ¥

---BP,, —=BP,, —BP,, —CK

12:45) BEFHEZE (12:50—13:10, “F# 13:00) ; =g
BTN KFEZE (L8h) KTEZE (7~8h) KT
K= (3~6 h) 5 BB T 46 I [R) Bl 2 B 8] HE 2 1
H# (HFZFE 20:40—22:00, EZFE 19:30—20:50, #*FE
16:30—19:50) (£ 3) o "W, AN[FEH L BIRY
T EAMKAE. W, dEiE. BN SR e
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Fig.2 Diurnal variation of Pfomentosa sap flow velocity in sunny days in different bud pruning intensities

AN [F) 4 25 5 B R B M TR AR VA % H S8 (B Bl I
AR (R 3) o BACERRFUE R IEHLE 2017 4F 8
HFI9 HERARBEZE (P>0.05) , 10 A4 (11 ABRAD
SRR R, /NP BPy, HAHEZ RA R
. WHTMREENRSE, Br2017 48 F 21 H &AL
TREZER (P>0.05) 4 HRHEA: A BEZERIH
W, BR 11 H 21 HAN, 42 BPyo /b AR H T3

TR B I R AR RS SR SRR, S KB BRI CK
BILIPEN BP o M1 BPyso FIUL, 40 25 0 L i S A% e
SRR 1 B AR E R, HIES L, (H
XA 2 BN AR R A REA TR I, BRONAE R
IO 1 26 AL PR AEAR R 2257 o L REA 2F SO T /)
) BP0 BT AR AN H B BRIRRK SN SR/ (BB TR
B WA 21 CK A — BRRFRKIIBIER ..
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Table 3 Sap flow velocity characteristics of P.tomentosa in different bud pruning intensities in sunny day

— A‘ e - A A\ AR E %

H Ab3 Ja Bl [E] U ) ] Peak value/ U IZ AT B LAk E AR ] Average daily
Date Treatments Starting time Peak time (le (21'30\1:?';1‘?) Time at high level Starting time of nocturnal sap flow sap ﬂox;v Velolcity/

(10"cm's™)

CK 07:40 13:00 7.56140.970a 09:40—16:20 20:10 2.525+0.249a

2017-08-21 BP 08:00 13:00 6.268+0.510a 09:40—16:20 20:10 2.078+0.205a

BP s 07:50 13:10 7.22140.370a 09:20—16:20 20:00 2.348+0.233a

BP2g 08:00 13:10 6.316+1.4652 09:50—16:20 19:30 2.047+0.204a

CK 07:50 12:00 6.300+0.870a 08:50—16:00 19:50 2.154+0.214a

2017-09-13 BP o 08:00 13:20 5.51140.790a 09:10—16:20 19:50 1.78140.180ab

BPi s 07:50 12:00 5.794+0.355a 08:50—16:00 19:50 1.986+0.198ab

BP2o 07:50 13:20 4.556+1.225a 09:10—16:00 19:30 1.489+0.145b

CK 08:50 12:10 3.664+0.380ab 10:00—15:50 19:00 1.032+0.112ab

2017-10-13 BP o 08:50 12:20 4.727+0.460a 10:00—16:00 19:00 1.272+0.141a

BPy s 08:50 11:10 3.963+0.240ab 10:10—16:00 18:50 1.069+0.121ab

BPyo 08:40 12:20 2.606+0.335b 09:50—16:00 18:50 0.767+0.076b

CK 09:40 13:00 0.932+0.246a 11:10—14:40 16:30 0.2614+0.019ab

2017-11-12 BP 09:00 13:30 0.964+0.036a 11:30—15:30 18:20 0.258+0.022ab

BPy s 09:30 14:40 0.625+0.005a 12:20—15:20 18:00 0.235+0.011b

BPyo 09:10 13:20 0.693+0.264a 12:10—15:30 18:10 0.287+0.012a

CK 06:10 12:30 4.540+0.480a 08:20—16:10 20:40 1.71940.151bc

2018-04-17 BP 05:40 12:20 5.635+0.185a 08:10—16:10 21:40 2.1714+0.186a

BPy s 06:00 11:00 5.405+0.175a 08:30—16:10 21:30 2.138+0.182ab

BPyg 05:50 13:30 3.385+0.155b 08:10—16:20 21:40 1.301+0.112¢

CK 05:50 11:20 4.941+0.240a 08:40—17:20 21:00 1.965+0.163b

2018-05-14 BP o 05:30 11:30 6.121+0.600a 08:30—17:50 21:50 2.43240.197a

BP; s 05:30 11:30 5.597+0.020a 07:50—17:20 21:50 2.308+0.184ab

BP2g 05:40 11:40 3.403+0.250b 08:40—17:30 22:00 1.391+0.112¢

CK 07:00 12:50 5.696+0.795ab 09:00—16:30 20:30 2.072+0.188ab

2018-06-14 BP 06:50 13:00 6.777+0.310a 08:40—16:30 20:50 2.5124+0.226a

BPi s 06:50 12:50 5.601+0.160ab 08:10—16:20 20:50 2.176+0.192a

BP2g 07:30 13:00 4.543+0.215b 08:50—16:40 20:40 1.618+0.151b
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2.2.2 E¥ &40
“BEF-HFKE" SR AEHIEEI K-
AR B (K3, B2, B3, F4) . rEEH
CK.BP, ¢.BP, 5. BP, o I - 2MEH 7 5~ 1.405x 1073,
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Fig.3 Daily average variation of sap flow velocity of P.tomentosa
during growing season with different bud pruning intensities
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HIF4h BP o #IXT IR, #2018 4E 6 A BP, 3 K
FHAMHE, 11 ASAHRRYEERERAHE,
BRI 5 FHoAh A A B8 5, Fomh A 0 #4h T i
KK BPyo HEARE/NG . Kk, EFEHRINE, B
I I — 5 T il B 35 2% A T A R B 52 B S b
A HRE S 2 EIN R, B, (ERE RN
T AR A KRB FOKE /D HEE N
T H A AL H,

N
wn

ME
Sap flow velocity/(10° cm-s™)
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Fig.4 Average monthly sap flow velocity of Pfomentosa with
different bud pruning intensities

2.3 MERFMARMEIZRE TEBOM TR

naFAiEs
2.3.1 PRI ABE A 69 Bk

AN [ B BB AR Y0 e T L 5 P 5 TR 7 PR A 5% R 3
(r) NEFIEZZE (Direct Path Coefficient, DPC) K
F (KD, BREKR, BEABWTBIRS O T,» WS,
VPD SRR T2 IEAHOG, 5 RH AR A G
FHRINE, 5 0, T, VPD. RH HIFH M 54 K401,
5 WS #iAH%; KRB, 5 VPD. WS IEMX, 5
T,. RH fifi5%, 5 O, RMI. @AMl LLRBL, 2
AN [) A B AN [ B BB R T i 7 A 1) = B B IR
TAE: §2ME CK\ BPyov BPy s\ BP,o ILHE 2R
FIFRIE R 72 58 O, #1 VPD. VPD #1 O,. Q, 1 VPD,
O, M1 VPD; HKRN T, M Q. O, VPD, T, Hl Q,. T,Al
O,: WIAl4 VPD Al T,. VPD #1 RH. VPD #1 T,. T, 1
RH. 6B AN [F] I B = A5 D] 756 YR I 26 g ) L 1 5
WAS ], S A R R RS K T R, X6 282 [R] 37 B e
HE RN O, VPD fEER. HR. BlA 3 AN EL
H -5 VI I P L TEAH 26 RIS AT T 2R B O, AT VPD (1386 KT
K, RH TEFTA B B #8505 i 8 57 2 o
2.3.2 AHRFRAE AR R

5 LA H S 350300 70 38 28 O v S B () 22 AR A R
b, BAMRG HEEA RN B S 3 EIR SR T 1A
KMEWAR (F5) . RHEMEMARHBESHEER
FHIMRME 8, #5 ETos O,» T,» VPDZIEM%, 5
R. RH. WS ZEHAMIE; WA HIIMES ETos Ry Oy
T,. RH 2%, 5 WS 1IEME, 15 VPD HIAHIEME:
FEARFGRE N R . IR 2 5 P85 K 1A 56 &
BRE (KA4FMEKS) , O T, HIBME MRS BRI E
ek, AH O, % R BB s e BE KT 7, % H SAME 52 B K
RH F H B SZ0 /N WS 5 B I8 A0 H 2948 B R AR
V) BN BB e R (R AR 6 4 R (R R M AN (], %o i B i P 2 )
TR VPD GBI R K. EEsl s REE RV,
S 4% CK. BP; o« BP, s\ BP, o V%4 K HH1H
HIABER T 73BN Tamax T Qv O F Ty O T,5 O AN
Tamaxs FARA Tomax M Qv O Ty Qs A T Tamax A1
Oy AN Tymins RH F1 Qg RH M1 VPD, Tyine FJ AL,
TE B8 K (I TR ROBE b, AR A VAL R 228 s R K (1) 52 1 TR 3R
WZ, fEHE AT,
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x4 BRARFFBEMTRTRMMESHMEEFRBXRNRERBERY

Table 4 Correlation and direct path coefficients between instantaneous sap flow velocity and main environmental factors in sunny days
with different bud pruning intensities
it B LbFp HHIK R EL Correlation coefficient B BI81% &3 Direct path coefficients
Time Treatments O, T, RH WS VPD O, T, RH WS VPD
CK 0.788" 0.592" -0.551" 0.198” 0.744" 0.471 0.264 - -0.095 0.303
S BP, 0.768" 0.612" -0.567" 0.262" 0.779" 0.483 - 0.231 ~0.064 0.678
Whole day BP s 0.783" 0.589"" -0.616" 0279 0.796" 0.474 0.222 - —0.082 0.330
BP., 0.761" 0.543" -0.550"" 0.183%* 0.715™ 0.476 0.249 - -0.092 0.296
CK 0.677" 0.756" —0.3347% -0.093" 0.680" 0377 0.564 —0.140 -0.059 -
a5k BP.o 0.697"" 0.705" —0.443%* -0.023 0.762" 0375 0.297 - - 0.361
Daytime BP, s 0.676™ 0.744™ —0.384% -0.059 0.719" 0.364 0.423 - - 0.239
BP, 0.660" 0.729" —0.3227%* -0.088" 0.657" 0375 0.541 -0.103 -0.053 -
CK 0.049 -0.242" -0.355" 0.224" 0.281" - -0.462 0.281 - 0.617
il BP, 0.013 0.075 -0.319" 0.304" 0.469" - ~0.458 0.866 0.118 1216
Nighttime BP, s 0.041 -0.126" -0.607"" 0.462" 0.578" - -0.259 0.008 0.188 0.544
BP., 0.113" -0.490"" -0.337" 0.139" 0.079 - -0.428 -0.213 - -

TE: TFORE 0.05 KT ERE, TERRAE 001 KT ERE: O

T,~ RH. WS, VPD 7l 3RR KBHEES . BRI . BSANEE . Kl KESTE: TR,

Note: “indicates significance at 0.05 levels, “*indicates significance at 0.01 levels; O, T,, RH, WS and VPD represent solar radiation, air temperature, air relative
humidity, wind speed and vapor pressure deficit, respectively; the same below.

x5 TEFHFBREEAGHMTER. BX. RENETHESHKERFHEXRANRERBZRAY
Table 5 Correlation and direct path coefficients between the daily, daytime, nighttime average sap flow velocity and main environmental
factors with different bud pruning intensities

fabr 4K Whole day K Daytime 8] Nighttime
Indexes CK BP1o BP;s BP1g CK BPyo BPs BPyy CK BP1o BPs BPyy
ET, 0786  0.840"  0.840" 07977 0.687" 0758 0733 07097 -0317" -0.111  -0.163" -0.382"
R 0297 -0.0314" -0306" -0302" -0211" -0217" -0212" -0207" -0.064 —0.053  —0.075  —0.099
0, 0.727"  0.801™ 0791 07527 06397 07417 06957 06677 —02077 —0051 —0.063 —0.184
T, 0.759"  0.706™ 0712 07677 0738 0686 07177 07357 —0466" —0.183" -0378" -0.566"
Tumax 08137 0755 0762  0816™ 07917 0748 0766 07917 -0425" -0.140 -0330" —0.460"
W RN Tamin 06147 05317 0554 06157  0616" 05317 0586 0605 04897 -0250" -0.423" -0.615"
Correlation RH 0075 0201  -0.149° 0102 0073  —0.069 0.017 0.045 -0308" -0348" -0425" -0331"
coefficient — pyy  0.006 -0.124  —0.065 —0.022  0.148 0.050 0.105 0.127 -0230" -0267" -0333" -0.229"
RHp,  —0.117  —0.197"" -0.161" -0.136 —0.078 —0.189" —0.112  —0.094 -0250" -0265" -0342" -0318"
WS -0.193"  -0026  -0.059 -0.162" -0308" -0.197" -0231" -0291"  0.188" 0.127 0373”0073
VPD  0546" 06327 0588 0563 0452 0568 0488  0479"  -0.082  0.154" 0.048  —0.128
VPDuo 07037 07257 0701 07117 0593 0.650™ 05967 06127  -0.158"  0.072  -0.046 —0.156"
VPDpin  0.184° 0295 0242 02107 0.14 0243 0178"  0.162"°  —0.028 0.131 0.071 —0.090
ET, - 0.108 - - - - - - - - - -
R -0.095 - -0.091  -0.079 -0.132  —0.097 -0.107 -0.114 - - - -
0, 0.521 0.562 0.660 0.589 0.443 0.564 0.580 0.495 - —0256 - -
T, - 0.291 0.444 - - 0.352 - - - - - -
Tamax 0.580 - - 0.498 0.604 - 0.575 0.568 - - - -
HHER Tamin - - - - - - - - -0.483 - - 0619
Difff;ath RH - - - - - - - - - —0441  —0.659 -
coefficients RHmax - - - - - - - - - - - -
RHpin - - - - - - - - - - - -
WS -0.174  -0.155  -1.121  -0.190  -0.161  —0.167 —0.143  —0.157 - - 0193 -
VPD - - - - —0224 - - 0212 - - -0283 -
VPDpy  —0.191 - -0.149  —0.170 - - 029 - - - - -
VPDpin - - - - - - - - - - -0217 -

E: IR max A min $ H R S H0ME.

Note: max and min represent daily maximum and minimum values.

2.4 $EIFSRE X E QK A& B RN SEER (P>0.05) ; W& 3 MEKZE (2018 ) , 4~
2.4.1 RELRAEAL [ AL (A 2B B £ R, 2 BP s W&

EABDHGEI RORAER (£ 6 .
8 2 MK (2017 48) , ARIRALEER AR

Z KT BP, M1 BP,,, HZEWIENEI BP, o &3 & T HAth
W (£ 6) .



136 Lk TREZH (http://www.tcsae.org) 2021 4
xo6 AEHZFREEAHREKRATHE
Table 6 The nocturnal monthly average sap flow velocity of P.tomentosa with different bud pruning intensities
10°%cm's™
A 2017-08 2017-09 2017-10 2017-11 2018-04 2018-05 2018-06
Treatments
CK 0.094+0.008a 0.154+0.023a 0.193+0.023a 0.271£0.042a 0.182+0.027ab 0.104+0.010ab 0.114+0.008b
BPio 0.093+0.010a 0.143+0.022a 0.169+0.017a 0.237+0.030a 0.128+0.013b 0.123+0.015b 0.160+0.017a
BPi s 0.091£0.007a 0.153+0.023a 0.167+0.022a 0.250+0.038a 0.237+0.039a 0.108+0.011a 0.111£0.010b
BP,j 0.100+0.009a 0.155+0.015a 0.179+0.019a 0.357+0.060a 0.127+0.016b 0.077+0.005b 0.095+0.007b

AR TANB RS 4 R EEAB R, AN R Ab B A 1)
W R LN A RBE RN 5%~70% (R 7, HY
WA NG 100 110 4 7, LRI & HoA X
BOK, HEJZALPE A R RNROTE R o b i K.

x7 FEAEFEEEADRERRERS
ERBRERZLL
Table 7 Ratio of nocturnal to daily average sap flow velocity of
P.tomentosa with different bud pruning intensities

%
AbBE
2017-08 2017-09 2017-10 2017-11 2018-04 2018-05 2018-06
Treatments
CK 4.99 8.18 21.12 53.79 16.01 6.14 6.22
BPy 5.76 8.89 16.64 41.47 9.52 5.85 7.36
BPy 5 5.04 8.46 18.41 53.99 17.58 5.44 5.60

BP,o 6.98 11.92 2730 69.96 15.25 6.43 6.76

2.4.2 REERARSE 2 RFA RRAVA KL

A [ 4k 25 5 B A 38R B TR H 3 E S5 A
I A R % R H B R AR SRR, BRI
WS AR K& E R A2 A, 5 3R ER
FHORYE R T2 R, RV IAL S5 8 A K 1) 8 52 A B ) AR 1)K
MEHRBRIIERAHCHEANRE (K8 .

#x8 TEMFEEEAUMNTREBRHIESHHE. AX
WRBERE X R
Table 8 Correlation coefficients between nighttime and daily and
daytime average sap flow velocity of P.tomentosa with different
bud pruning intensities
s 4K Whole day K Daytime
Treatments CK  BP, BPis BPyy CK BPyy BPis BPy
CK  —0327"-0388"-0.354" —0.315" —0.374™ —0.425"" ~0.406 " —0.373"
BP,, 0061 —0.017 —0.070 —0.017 —0.108 —0.068 —0.115 —0.078
BP,s —03007-0350"-0.287" —0.286" —0.353" —0.393" ~0.358" —0.353""
BP,y, —03497-0407"-0.381" —0.252" —0.369" —0.433™ —0.412" -0.333"
e FEARH 179,
Note: Sample size is 179.

3 it it

5 kA (P.hopeiensis 1 Bk 4% 64 5 (P.euramericane
ev. ‘N30167) ") SR (P.albaxP.talassica) ™. Jt5i#%
( P.beijingensis ) "'\ /NUAG (Psimonii) PP i
(P.euphratica) PVEIML, W5 REBAMILE R S86 LIkt
TWRER H AR “CpIgs” , (BB N TP
RHNE ARG 4 FEMBED 64 510 BRI 40
FEARNERZP, 3R E 33~36 AR, DL
P& N I N T RIS ec8 17 LT 2 77 L N i 1V L s

FEEX 9 FE MR AR, Bk X A b, A
6 FE MBI EAM LR B30 ( (P.lomentosax
P.bolleana) *xP.tomentosa) LY, HAK /N T HEWE b 38
AR T RBERE . v, [R]— B Fh b -9 H 284k 5 AH
[EE /N 2 AR08 M S Srth . P8 8 BE A it 5 [
ES 2B

4 28 %0 B B e i v 2 H AR (R o ss e, (5
FER I 8] ROBE b 25 5] 28 B RE KA R A8 4k o R 2
HPIEEEWE S 2 NMEKZFER 8 A9 H CK &Kk
BPyo /)N, 10 H BP oK BPyg /)y, 11 H BPy o AR
BRs 83 NMNEKTTIN BP ik BPy /N ER
B, NABRIMERMAE, BRIEKE 11 A4, ARk
AR EZER, BPy WE/NTHARAIE, 5AH 7
HARPZ, CK BAREA T2 A A, (HIHBIR
HEIARE—BERFFRK, THMNE 3 MKEFG, &
B2 4 2F Ja B 2 — BLRRE i K, HL Bl & I (R HE A2
BP,, 5 A AL ) 22 bR R AR 2 (B 4) . B
PP R R, AR R R K R AS 2 B L T
AECHE H5 00 8 0 K4, 7 A2 B A P T AR e ) 3 S 0
SeE RN, SR AT R AT S YRR K I
WS R, WUl N R E SN EA R T EAW
HIZENE. aT I, MG 3 ANMEKZEHFLG, o 2 scRt
RS R B AR 25, M T R K o) 75
BE MR %= . Kk, MWEREEEMEE, MiZN—E
A O T8, 2EKRESE 3 MK , 5
BRI 2 ks 5%, DAk AR BRYE )

MY RS R A%, BRI S P85
FHIRAWME LA, A[FEII AR 5T R 50 AR
BB SR B A R R, AR, MmAE
BB AN [R5 B A VA 2 1 E BRI R AN
s LR E H R RD H AR = B 20 O, VPD;
R 5% M L A AR R BRI R OA T, A Oy, A [RIRZ
KR AEA R R A B N RIME A%, F2N VPD, T,
1 RH. 52018 AR E R 2R HIE NS 1
O 1 Tomaxs TR TR H SSE BT E F E 20N Tonin
I RHo A UL, 5T EH R KRBT, O, L fEREN R
B, B RAE K H RS b, 30542 52 M b 1
B K, 5EW 64 S A Ny,
FE5 M1 B B M B K I [A) RS B 2 (R 3R N, B 52
SINTIBEZBCE BTy, H SRR iR /AN SRE - AT
L OKERETHRERR, KIWHRR. HRGERD
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M TR EERNE, XECHIM AT EAZ
DL R UL, KA 7 I 5 R 42 ML A LA S 2 A
P, n AR g — T 1 B R SRR ) 2R T
FEAKIRAENLH TF ZEA B 5T

TR 8] 7 19 FH K 43 b 78500 4 e FoK o~ 55 B
HEERKCE L BXTRAEY, W5 RO E TS
W, R, N FA. A H SRR R A T T
FE, EEx R, BTN R E = A5 A B301),
eI AN R BRSE RS T
WA AR o 4 R 2.5%~38% . ATt 51 3% B
EAMAF TR S86 FAAERIAIRI, WHEF NER
AR 5%~70%0 XF T A A 208, MIERE 5 3
MEKBIFIHEREREER, SHYRR -5 HY
TR H) BP, s A1 BP o AR MIMER K (R 6) .
BRI H A HBMEIS 5N BP,o BRI RN 4 KR
MR (€3, £7, B3, B4, SliMER
INEIRR RN P8 A S b AR P R IR SRR

AT 5T R B B AR AR S AR B A R
K (R, TEMMTHEH T RAMEMN LRI, &K
K EARBIRS ETow Oyv T,n VPD 2510 H SME IEAHSE, 1M
AN 5 IR R (R 2R FAH O, 15 B X e 4 A K ) 42 K
A R TARA . BRI o 45 B AN [ 478 2 5 P ot
EAMIIAITRRRI (R 6 MFE 7) , alLLAK, 5T
EAW, HWTRREDN, HRRERREER, &
Ko MR EFHRRIOAAE, — T HERENER, —
77 TR AV SALIF O v 250, I rT RS2 T /KA AEE
TIANFEAKSY, ABTER T, A TR A i 77 (B =0,
T A AT YR I 350 8 % A i /) 1147 Ak 5 JFC A 1) 97 B O
XWX T H AR AR R BB RS, Rk
— P SRR .

4 & ®

SR TR 2 i PR TV AR A AREAE A TR AL
s L SMBER T A G, ASCULE A NBITTE
LG, FFH Y HOLIES: 2 a XEASEE 50 N E AR
TS T2 IR R -1 AT WS, 020 PR B 95 2 i P T
R0 H 2= AR AR ()R R s, B
EAMRARRS SR ARBRAHIHE, THRTA
()47 2 568 P B 0 PR B R f e R ML A, 75 DA
TEiR:

1) 3l ZE0HR T R H AR A Te s, I R AT
BOCRIER dhek, & HBIAE 11:00—13:00 A4 1
TEXTIRR A . H X SR AR 1% 52 i [ B ) HE £ 17 AR
b, H T35 H T35 10 B K AR H o) R G283 A AR Dyt Ak
TH ;A 2 0 R ARG MR S R R S vk, E A A
Je T A AR N, RAE RS RN MR K 5> A EE
TEEN A, 1R A B L 2R 172,

2) ASFI By AN [RIAR B 0 B 3 225200 R A
[, HAR b R B i 0 3= B2 5 mm [R]7 8 oK BH 48 56 F0
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3) BEE MBI 5 4 R 5%~70%, %
RIS R S AR 2 G, AN [A) A 3 1) Y
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Responses of tree stem sap flow and its main influencing factors to
bud pruning

Li Guangde!, Zhang Yaxiong®?, Deng Tan*, Li Doudou?, Liu Jingiang?, Jia Liming?, Xi Benye®*
(1. Faculty of Agriculture, Forestry and Medicine, The Open University of China, Beijing 100039, China; 2. Gansu Forestry Polytechnic,
Tianshui 741020, China; 3. The Key Laboratory of Silviculture and Conservation of Ministry of Education, Beijing Forestry University,
Beijing 100083, China; 4. Henan Institute of Forest Inventory and Planning, Zhengzhou 450045, China)

Abstract: Stem sap flow rising through the xylem is an important physiological index to measure water use and transport of
plants, and it can better reflect the plants transpiration and water metabolism process. Pruning buds after planting is a kind of
economic and effective tending measure widely used in crops, economic forest, and timber trees. It can avoid a large number
of lateral buds germination, promote plant growth, and improve the yield and quality of target products. The purpose of this
study was to investigate the effects of bud pruning intensity on sap flow velocity characteristics and its main environmental
factors of Populus tomentosa. Four treatments of bud pruning were designed. After afforestation in 2016, the buds below 1/3
(1.0 m, BP;, mild), 1/2 (1.5 m, BP; 5, moderate) and 2/3 (2.0 m, BP,, severe) of tree height were removed respectively. A
control treatment (CK) without removing any buds was also designed. The sap flow velocity of P.tomentosa and
environmental factors with different bud pruning intensities were continuously determined from August 2017 to June 2018 by
using thermal diffusion flow detection technology and automatic weather station. The results showed that: 1) The diurnal
dynamics of sap flow velocity showed a single peak curve in sunny days, which increased rapidly from 5:30 to 9:40, reached
the peak at 11:00 to 14:40 and then decreased gradually, and began to run at low value at night from 16:30 to 22:00. The shape
of diurnal dynamic curve of sap flow was not affected by the bud pruning intensities. 2) The effect of bud pruning intensity on
peak value, daily average value and other characteristic values of sap flow velocity changed with time. No significant
difference was found in the characteristic values of each treatment in the early stage of the experiment (August and September
2017). As time went on, the maximum values of daily and monthly average of sap flow velocity shifted from CK to BP, . The
mean value of sap flow velocity was always the smallest under severe bud pruning (BP,,). 3) The effect of bud pruning on
average sap flow velocity was significant (P<0.01). The average sap flow velocity values of CK, BP,,, BP,s, BP,, were
1.405x107, 1.503x107, 1.462x107, 1.033x107 cn/s, respectively from August 2017 to June 2018. And the sap flow velocity
of BP,( was significantly lower than that of the other treatments, but there was no significant difference among CK, BP;, and
BP,s (P>0.05). 4) The main environmental factors affecting sap flow velocity in different periods and treatments were
different. Air temperature and radiation were the main factors affecting the instantaneous value during daytime, while vapor
pressure deficit, radiation and air humidity were the main factors affecting the instantaneous value at night. However, for the
mean sap flow velocity, radiation and maximum air temperature were the main drivers of daytime mean values, and minimum
air temperature and air humidity were the main drivers of nighttime mean values. 5) The nighttime sap flow velocity of young
P.tomentosa accounted for 5%-70% of the whole day sap flow velocity under different bud pruning intensities. The nighttime
sap flow velocity of different treatments showed significant differences from the third growing season after afforestation. To
sum up, bud pruning did not affect the diurnal process of sap flow, but affected the pattern of sap flow and the main
environmental factors. With the increase of bud pruning intensity, the smaller average daily sap flow velocity would result in
the greater proportion of sap flow velocity at night. From the point of view of promoting plant water physiological activities,
the light and moderate bud pruning methods are more suitable.

Keywords: transpiration; environment; temperature; water consumption; sap flow; bud pruning; Populus tomentosa



