7SO AR VI =

2014412 A

doi:10.6041/j. issn. 1000-1298.2014. 12. 029

ENE L EREREMNBBREEER

WL ' Liu Shouyang® ¥ E' BHE A

(L PG ARAMBL B 2 K R 5 3 TR 2 B, BRPI#% % 7121005
2. g AO B = 0 5T B b rp i S S A KR RGBS g EE , B4 e 5 84914
3. EETOKHEE WA i TR AR PO, BT R 712100)

B8 L A A

TR AR AR BEAT B BB O SR IR B (TDP) 300 M 30 28 8 A0 Hp 1 7K 2 500 A 1 1) 28 1 A k- 3K o i
FT1R) 25 S 25 W, T8 0 2 4 3 5 M 0 i B < 6 0 0 AR S ] I [ RUJEE b ) 26 B 1A S R 1B BT AT LA 2 R AR
O T A8 A SR R SR SN AR R I WA L K B G o X AL A Ll A B R R 8 B
W4 RIS B AR I R R 31. 7% \52. 0% 1 68. 6% o 38 ik 2k M A Al Gk 1 40 BT D vk L 3T T 2 I R R A A

45 & B 12

TR Z S 2 M T A SRR B AME BT H AR 7™ A B B8 o 58 Hh 6 B A B Jb bR T 5 22 285 H AR 7 AR
1.2 x 10* kg/hm” , 38 ‘¥ 15 7K B A6 B 2 B 41 s oAy Sk il O BEURIRI i K %
KR TOKEMEE  ZEE WAL RETER O KEKRRE

HESES: S274. 1 SCERARIRAD: A

51

21 AT B b i DX 1) £5 G2 B Bl Bl A T B o
1.6 x10° hm® , 5 K — F ) 20 24 Hb 20 2 7=l
FREL R & R M BT o il TR RL i R 2
B 7 AR X - 37K o3 (9 3 BE A€, T B0Z X K
K APER) 230K 7> T2 o XA 2 — BB sl
AR B, 17 EL G A= 25 B0 BE 1 57T B AR K
PR AP B AL M DX G 55 19 2 25 R 5, mi AR T R
AR, 2 AR K, B 1 K A2 K i Y
JRIRE (AT b ) 5 B R S M SRR A T
B MR A2 4 K S bR AT S B T R b
FEK TR o X 45 AR 00 O 1 A PR 2 A 2
Mo A S AR AR AR T — 2T i 1 KA - 1Y
KB BT AR o BRI LUK E ™,
PA RE” o DLKSE 7™ e AR 24 3 1 98 e oK At 3
IKAFARDL , 45 G A 1 A B o W TE 1K 4y
PERLAPE T B H AR ™ i DU™ B AR I 3 1 H
BRSO AR AR 1 56 2 5 K R R RS (B 2% i A
RUBESE ) BEAT 38 5 98 4, (ol 1 25 2R e ) RE 8 1 3
F b BT o 3205 1 A8 A T8 SR ™ i A de R
A, T 2 3 o 16 B9 AR A R ARG 2 o 7 5 B3 L 4 ol
PR A 2o HE 2 1 (7 24 3t 19 ) 9K B /K T LAl 2

I

W fr H 1. 2014 -08 —04 &[0l H . 2014 — 09 - 02

X E%HS : 1000-1298(2014)12-0194-09

7K 538 5K, DT i S A A 0] - 397K 73 14 3 B2 31 A6
A S A B, 0 T S B Lt AP ) AT R 2
B e A A P R R

AR 28 2 G R B B A ROR DL Y 25
BRM o AT AR W R e /N ) R |
FEZ RS WX R EFERIL N TR
W R RUE b T A R T R A B
RV 7R R R O 3 B2 A K R A
et K AR W S O A K R B 1 55 2
T 2o 7 it A 2 S B AS AR AR FE K BRI 7K B 9 AR X
o IAEBFIER M, & BLAY & 57 Al DU $2 0 T8 A
PR R R ST B e R AR
i 0 Jr 1R B S ) MR T T B x
15 DY B RS HE R B AR A TR, A G i R
[ 46 B 56k E F A BT 25 7 i R I R AR R AR I
SE AT, LU O 1 K R A8 O AR A 9 5 4 AR S 2
i 5 P — 7 1Y BLE AR 3 o

1 #REFE

L1 FAREER

1 36 7 R G 4 A b T R IR B i A 1L £ A K
R FE M AT o KRR AL T BRI A L ER, B e
5 31 (109°28"E \37°12'N) , J 4L B p) 8 4 & Jit f

T E R R B B 0 H (2011BAD29B04 \2013BAD20B03) Aol 2% 45 A7 Ml BHIF& BUE B i H (20140470 ) 0Bk P4 45 B4

4t 2 B AR ¥E B0 H (2013KTZB02 — 03 - 02)

EER/ AT BUEo6, M4, T ENF LT E KIS, E-mail ; weixg_wi@ 163. com
BIRESE: AR OFR G, B A S, E2AFEY & KFHK ERFEPIF, E-mail : gjzwyk@ vip. sina. com



512 3]

BHOL 5. BT 1 e XA 26 1 1 R 4 4

195

[l S AN e R N B B o = W
2761 h, H BT 432 62% ,4F w58 it it 580. 5 kJ/em®,
PR 8.4C , A FEIK & 451.6 mm, H
T—8 HFETN S AFFE K E 1Y 49% o {50 3k b 1
HEH L FER 1.29 ~ 1.31 g/em’, FH I K
25°,
1.2 RKEHESERUE

T 0 A3 5 7 10 b 2T 4 35 A R 3 G KT B L

(1) B 58 B2 4 m, B 2 mo Bl R Aoy 14 48
H2 (2000 4 F A ) BLE R ( Ziziphus jujube Mill. ) , #%
W% A 1 666 tk/hm’, BRATHEE N 2 m x3 m, 4545
5 EOER RH AR A B AR ] K 23R B Y 5
Bl e PR 2200 3 KPRt b, 4 B
I8 Bko SR I 1 TE 18 S % Al B R R = RO
RS2 8 (2 £0.12) m, Sl i AR (1.8 =
0.25) m,

o B FRANWEE ~EW T EII0 omib ZEHTDPIRE  E P R R K> R B 4R

[l 1
Fig. 1

L.2.1 Eyhbae
XTI 1 = AR HEAT BRI BT ] . A
P 23 B R O FE AR = FE A 3 FhZE A 3 0
R < T S Rl S T R e NP
1o L RE A [R] , 38 3o B AN [ B e 0 AR DN, o A
AR HEAT M (2 1) B KPBE 2 AR (M

56 A s B

Test arrangement

2B 2 k) I HTEE SR AR AT K B e (18 1) o FEA
IF] 9 S R LA T A AR W A B B A OB )
JB A B T AR A A KA B T RS BE o X
PR F PN T R R R BE AT P I i B
TR RO e 7 B AT S

x1 RBESESEHBEEES
Tab.1 Test group and trim boundary control
R AL =FE
FEHE R B AR/ m RS SEBREE AR /m EHDEE R/ m BRSS SRR A/ m SRR R/ m WA S2PREIE EAR/m

1 0.19 9 0.74 17 1.30
0.20 0.70 1.30

2 0.21 10 0.68 18 1.34

3 0.33 11 0.87 19 1.45
0.30 0.85 1.55

4 0.30 12 0. 86 20 1.54

5 0.45 13 0.96 21 1.68
0.45 1.00 1.85

6 0. 46 14 1.03 22 1.78

7 0.63 15 1.16 23 1.95
0. 60 1. 15 2.00

8 0.59 16 1.19 24 2.10

1.2.2  ZERE SRR 1 B U R A i R

TE 24 BRI I b 22 2 T 25000 e I AR 4.
N k2 v T A AR SR R D R SRR 2 A
b 2 R KRR B % 58T Xk e K B Y 25 R i, TR
AR EF (TDP — 20, Thermal diffuse probe ) 48 — 47 2
TERHE 10 em AT AL 00 CIE 1), 5 7 By 0G5 % #%
BRgE AT 4 2L, A 5 B Campbell 23 7] 2R 77 1)
CR1000 %Y % 5 R £ 4% Wi 46 B4, M 0 4t &% Oy
10 min/¥K (144 ¥/d) . K F Granier 255 %" 1

1),~=1.19)(]0‘4(AT““X_ATi)/AT;.zzl (1)
T 0. 6v,A (2)
o i=1 L(‘,ﬂlLrnw

KLrf o, WOR S g/ (em®-s)
T——HZzEB R, mm/d
AT, — W DR 19 I Sk =2 i) 1 552 ) L 22, °C
AT, —HFA W5 00 pof B P 0 000 4 A sk
Z [a] ) fe Kl 2% , °C



196 Ko HLOM % R 20144
i W P 2.1.1  BEAFRE T (10 min) 72815 22 57
L,—HHE,3m L —17 2m R T U W i R AR A X R T A AR s, A

A— M B, em?

Forp S AP TR AR B o T AR AR R T B R A G
R4S 3], B P IR S k[ 20 ] .

B 0o A e 2012 4 9 H 11—20 B, i
I 22 8 38 38 E T IR 3 OB B2 i B B AR AR
45 IR 10 5 s S P A (AR AR . 2012 AEEE 15 5
24 5 W IR B PR ET 1 5K, 2013 4F 22 54 iy 1 00 4
FREUIR , PRI R R 4% 21 BRAR A0 508l 647 20 B0 BR
T e, DU B R T A
1.2.3 R4 KRG G

LGB th A W N DX rp S ) AN IR A G
(SQ2010) 45 W I 22 & AL 45 : (&K & (P, mm) |
BEH (R, W/m®) s (R, , W/m®) A4 sk e
S (PAR,W/m”) R (V,m/s) & BE(T,C) FA
X (RH, % ) o

251 36 Ak B A A S 0 0 RO R AT b AR
T IR AN TR B B ARFETT . il A FE Y
K 4 B SR F CNC100 v = 7K 23 I 5 AR A 7
W, v 77K 4300 A8 G — 22 e AR R TP A 30 em TR,
A8 2 B A UM R B2 S 3 me I 7 4B 10 d
I — AR 7K 3 IR BE 1 26 KR 20 em,

2 HREHH
2.1 #ARNBHEETEMNEEE

o BT B ARG BT )5 e SR R bR F 2R B O R L B
TEIUIE BY A6 25 AR 4 BRAEAS (1.8.16.23 %5
W) SEAT A5 5 B, I R A R 5 Y A K b B (23 5
B, = EEAME DY, CK) /EXT I, CK 15 IF B2 2
2 m, HoAth 3 BRAY B e I B AR 43 00 29y Xk BEAG B 1)
60% 30% F1 10% , i FRELE (16 5 ) (P EE(8 5 ) |
FHEEST (1 45) o 0HT 45 A BAEAS [R] B[] RUBE |- 1)
7K 53 e g AR B

3.5x10°F

3.0x107°F

&0 A
1 5x107°F

E 1.0x107°F

5.0x107°-

o | &
1 1 L ! | ! |
00:00 12:00 00:00  12:00 00:00 1200 00:00
it %

(a)

2012 AR AEH LR IE G 7 A BEHL 3 A~ 3% 42
KL H—=3 H) Xk RO b0 % B 317 L8
[FEfEHC 6 26 H—7 H 25 H 30 d {19 % 22 5045 ,
P H RUBEE bXSEAS [F) 06 5 58 3T 1Y) 26 1 o R 47 % 1L 43
Hro

TEBERT ROEE b (1 2a) , AN[RME BT 5 BE T A4 1A 7k
UL B (R B 28 J i B2 ) 10 i 7 R A A B L g
o7 AR 3 2 S U Wk EE R A B AR A e e /), HEAH
N 4 YR AL 2 TR A AT, AR T VR I 8 A i Sy J B
CK,ZEARMEBTALFER , 1 d P A4 000 % )3 A 52
FgEAR RS ZEMEITER S 1%, LR 06:00—
07 :00 i 3G N, 76 09 :00—16:00 Z& [ 7 R 45
K, IR 7% 1 0 3 52 R ) 1) 35k 3h A% A, 3 26 38 2
EEEZILN T

EHRBE F (K 2b) AN RME BT BT 45 Ab B H
EBERNZEFBREDE . BRSO AL
AL, AFL R 38 2 s 3 A T) o il 5 6 B 5 5 1 o
K, B ZE 1 1 I 3 B AE Wl /) | AT DA 5 % ARG 4 75 i
MRS AR B, (HEfE6 H28 H.7T H8 H.
16 H A 24 HHEG, 45 A0 B 28 15 1) 22 AR R AE# /D,
X R O AR X LA B B Y a5 X 4% 25— Tk B
0 R TR R S AR B K, e e AR, R AIR T
FrA AL SR I T A ZE R IR LR
P, 5 A B 78 I FE K 22 S M S RN aX R B
TREM LG, 3K o3 50 2, R 25 16 1 T o, (B
RAEMEHT G S ~7 d, T35 K B E 78 R 25 1B 3L
HAE R T B AR, X AR FE K A 4 i 4 A
JIEE: i
2.1.2 SKAEFWAEBEERE

H 3% 2 ] LLAE 8 B 0 S AS ) 26 7 30 1 2%
B BIRE A R, (RSN AT E RN
%ﬁf@'*ﬁlﬁlo E%4\$7§/ﬂ;ﬁﬂ@mﬁ]moﬁﬁ,%m£

10

A 7B E/(mm-d
B 7K &/mm

gl

i KE—CK- - BE P E - EE -
o ‘ ‘ ‘ ‘
06-25 06-30 07-05 07E7|1ﬁg 07-15 07-20 07-25

®)

Pl 2 LT A O o T T U R A 2% I gl A

Fig.2 Sapflow density and transpiration under typical pruning intensity
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Tab.3 Pearson correlation matrix among tree index, yield and transportation of jujube tree
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Tab.4 Grey relational grade of jujube transpiration and influence factor
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proposed algorithm was presented, along with a design procedure and experimental results. Comparison of
obtained results from classical methods and three-dimensional laser measurement was made. The point
cloud data were acquired by non-prism total station and a coordinate grid of canopy surface was built, and
then the crown volume can be computed with a square grid-based method. Analysis of the parameters had
been made with satisfactory precise and the results showed that the relative error of square grid method
was 4. 13% and the average accuracy was 95.75% . There was no significant difference between
calculation value and actual measurement for crown volume under confidence level of 0. 05. Moreover,
compared to the traditional manual measurement, only one-third of time was consumed by square grid
method, which costed 2% of those by three-dimensional laser scanning, therefore, the expenditure was
extremely reduced and efficiency was increased.

Key words: Crown volume Total station Point cloud data Square grid method Algorithm
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Effect of Trim on Jujube Transpiration in Loess Hilly Region

Wei Xinguang' Chen Dianyu' Liu Shouyang” Wang Xin' Gao Zhiyong' Wang Youke'"
(1. College of Water Resources and Architecture Engineering, Northwest A&F University, Yangling, Shannxi 712100, China
2. Unite of Modelling Agricultural and Hydrological Systems in the Mediterranean Environment,
French National Institute of Agronomic Research (INRA) , Avignon 84914, France
3. National Engineering Research Center for Water Saving Irrigation at Yangling, Yangling, Shannxi 712100, China)

Abstract; In order to alleviate the soil drying of the jujube forest in semiarid loess area, we took the
gradient control on jujube tree specifications by pruning, using the TDP tree rod liquid flow monitoring
system to monitor the jujube tree transpiration and CNC100 neutron moisture meter to monitor soil
moisture. It was found that the pruning on jujube had a significant influence on the transpiration and
water consumption at different time scales through the research for two consecutive years. Pruning can
significantly reduce the tree transpiration in flowering period of fruit and fruit enlargement period of
jujube, and reduce the consumption of soil moisture. Compared with the control treatments, the tree
transpiration with mild, moderate and severe pruning of the whole growth period decreased by 31.7% ,
52.0% and 68.6% , respectively. The relationship between tree transpiration and specifications were
analyzed by linear and nonlinear analysis method, and then a mathematical model of natural precipitation
and trim production target was built. The suitable target yield for the sustainable management of jujube
forest in northern Shaanxi was 1.2 x 10* kg/hm” , and the tree index for water-saving trim regulation was
the crown and the new length. The new mode was formed that the production of jujube was determined by
soil moisture and jujube specifications were determined by production.

Key words: Water-saving trim Transpiration Tree specification Dried soil layer Grey correlation



