2014412 A

7SO AR VI =

45 & B 12

doi:10.6041/j. issn. 1000-1298.2014. 12. 026

Bk 15 S R P B A RIS RNk 4 M R 5%

AER"” ke’

}_:E\ilj

f#A Rag'?

(L PR K2 B X AR K £ TR FME AL, BV 712100,
2. PG AL ARARA HE R 2 v B B W AR R E B, BRPE# 22 712100
3. H E AR A 2 B AR AR AE T R AR R SR, dE st 100081)

T T 2010 F1 2011 4Epe R i S A K Z  FERS S ST T 64T 4 a LEBEHE /0 DCHEE U SR , DF 98 T BE I 5 K 15 =
RO R oG R P, R R T AL G) K i AU 52 0 B AN [l K B (. 100% ET, (1,0 75%
ET \1;: 50%ET, \1,: 25%ET ET JEAFY) A8 S 28 WG 10 ) WA DL AL o 2 a KB A5 R R 5 LA EL, LA & W B R IR
AR I I R P, R I T R AR K 2 MR (WUE) L2 a 230 5 K488 6. 2% 7. 7% , 1 1A 1, R A 2

K T R = 9 WUE B PRI & 3% T, 2 BIRFEAK 9. 2% 21.4% 1 16.9% 42.5%

A 15 T 7K X T IR

Wi AEZE R C OB LL BRI A TR R (P <0.01) LR LA 2 a 3Gl T 2.2% 4.5% |
24.4% 28.8% . ~2.3% F15.9% 3.2% 26.5% 9.3% 0. 4% o N [s) HE /K 4 X SR I K @ RE B BE AN AT E IR
FEET WE R (P <0.05) A L 1,2 a 5B E T -24.1% 85.7% 22.1% 12. 1% Fl - 8.1% 40% .
28.8% \ = 2.7% o AN K 4 X SR 52 B K SEE WA K, 5 B B (1, 1 L) P48 TR S S gk AT L, 5% ET,
5 AR T R WA A 7 R I A3 R FH AR AR S ik 5 B e ) T

R MR WOR M MR ML EXR
HESES: S274; S662. 1 NXEKARIRED: A

518

TET R ECE T 524X, T AR Mk BN, 28 %
SR JRE K, i SRR A K A 1 AR 2, T K 4 2
SR AR AR KR SR R T K A SR S R A
0 it JC A 3 ) AR DAY B A AR 0 2 7 B B
SRR A3, 3 AR A L AR S T W i G
AT RABCE R R BFSE R, T K AL A F
TR AR C AR E R R e Y AT
R S T R S B R L, 0 S A
LN WY ke 38 S P LE R S A
DRI, 75 7K Ak B AEL T LK 74 249 38 10K 7K ST
R S T, B KR R A, A
e A

e [ K WE IR IR, 7E T S a0k T 5 X K R
7K, 5 A AR A S B T R 0 A
By K2 B HE R D PRI, R R 2 L T
5 B B4 7K 8 U 2% 0 T 3 24 0 0 3 A 0 4
B R PR R A 25 . WFST W, T R R A

Wk H 3. 2014 -08 =22 &[0l H . 2014 - 09 — 19

M EHE: 1000-1298(2014)12-0171-10

S W B A S5 52 R/ B S o RSN B AR X 7 ik
VEWE AL W L R A AR LR B e R
SR R E R R T IR T R
i DX RS K B 57 A R S A i A 3 K B
i, AR SO AT T 5 M OB 5 K A5 5 B B AR
St JBOX 7K 73 9 o 7 R A DA R | S KR Ol
AR A EOC R, U T R 80 T 5 X
RSN S LR ST

1 #REFE

L1 Kt EARER

R F 2010 — 03 —25—2011 — 10 — 15 ZE ¥ b
KRB KRR RAN K+ TREAFHE S LGS
V18 VR T 3 5 3 % 3l =X By A0 v R AT o 3 3k b Ab
34°17'N . 108°04'E , #i§ 4k 521 m, Z4F 1500 12.5 ~
13C )& T2k T 2R A, 244 75k W
490 ~520 mm , 7 % 4 1300 ~ 1 400 mm , - 3 i b K
et L 1 m £ JZE N KR SR 0,233 ~
0.255 g/g, FHTHE RN 1.44 g/em’, L HEHE Ty 42

= [ K B R ESE & TR (863 11411 W B A (2011 AA100504 ) 1 155 55 25 A% 24 BF AR 5180 7130 (111 3140 % Bh 3 B (B12007)
EHEBAN: AFER, M4, TERENKERAEIL S AR, E-mail: zhouhm@ 163. com
BWAESE: KEC, 842, A S0, 2N S KBRS 5 R WE5T , E-mail : zhanglc@ nwsuaf. edu. cn



172 & Ak Bl B ¥ iR

2014 4

By 0~ 1 m R HERT T KR 0. 181 g/,
R 4 a2 B CHETR o 6 9808 FX2000 — 1)
L2 %%

B0 4 K REAR T, 1 A S 4R EK L B
AT 100% BT (1,) 5 5350 3 KA T 3k 5
SIHEAK JLHEK R4 0 75% ET.(1,) 50% ET,
(1) 125% ET,(1,) . fE9ri A i 2 4 % 45
1195 % (i 49 76 2 36 i BT SHSE 6 Y K B Fy 3
SR ET, % 241 10 ~ 15 d f R T 4 1.
ET 40

ET, = K,ET, (1)
Kef BT —— S B S FR Kk fit, mm/d
ET,— %o B 2440 5% {40 76 % 7 6

mm/d
N (Y
KAHEZ M FAO (Bt A EAR AR A L) R WEY

PRUEVED) R AL (FAOS6, 1998) $i 1t il b A 4 4 22 %K
K;i=0.55, K, =0.9, K, =0.65(JCHhIf 5 5 ,
TR ME KA 3 m) o B4 2010 4F 5 A 15
H MRS BT, R H 2 4F 0] 4 4F 05 — 01 ~ 05 -
IS ET, S AEFIE Hy 45. 74 mm , BB 30 O Bk R &
AP K =K, =09,

ET =K ET, =K, ,ET, =0.9 x45.74 mm =

41. 166 mm (2)

AR Bk A ] ] ol 5 a2 422 (0. 8 m ) 3 550 98 1Bk 1
R, PRI P ) ) BT 35345 A T 7K Ak P i 5 B
KA,

TE Bk bl 26 e i /N AR T ELAR AR TR HL A
FEL RS AR BL Y 12 BRBE R O s A B o 7 A A
MRERAZ 20 em FE 1 m TP MBI A 1 m Y
XU B 032 B R [ Bsf it 35 DA B R 20 em X2
Bij ¥ BEHIEE, By (kR 22 ) K 2 9% o A K Ak
PR3 KEH
1.3 WMEmMBMAE
L3190 Ay P

U AR AT HOE I o I R B
( Thermal dissipation probe, TDP) Hy — 2 2 P4 jp 445
BEAN DS — AR AR AR A AR, 4 A U T 5 ) Ak
TIa — oK il E 2 A8l AL AP B R TR
0.35 m, Ky By 14 F BRI 052 W0, 185 9 4R 4R B i
a2, IR PR IR 22 AT, A3 Grant 2
FAE 77 B SQ ZR BN R 4R 45 X B A A% T 800 2R A T
S A I, B 10 min SRR —AFRME . H)eH
Granier 1402 % & 2

F,=1.1899 x10 [ (AT,, - AT)/AT]"*" (3)
fE AT LA 2R T 8

1L.3.2 SUE R L3S KR E

e 2010 12011 4 5 7 op A (BB A2 SR
KI)HY 3 ~5 405 K, R SE [ Li - Cor 28 /] A2 7™
[ Li — 6400 S5 I & 48l i A W] 4b BEAR B b
HR(L5 ~ 1.8 m) SERENF oL G R (P,) K
HAR(T,) AALFEECG,) M 5E M B RRIEH S Frit,
B B SR AR 3 AR E it o I RE I [R]
FF K 08:00 ~18:00, % 2 h %€ 1 U<, 22 W HF-2
{Ho M KRR (WUE, pmol/mmol ) #1535

WUk = 4)
=7 (

T E KR E R IR TR, IR )Z
PR O ~1 m 32 5E , 55 F 10 em B4 A — 0, I
FH
1.3.3  SREC BRIl B e

MR ol 20T 7 2R el i 8 22 KA (1] B 3 R 4 A [
Ak B ARG SR T S 7 A SR AR I, TE A [ Ak B Y
MRS 448 7 4R PG R A ¥ 4% e AR PR 52 5 A, A AR
BRI 20 AR S2 0 O T BR R AR A R
XF I 7 S5 R B R, AT 4 230 R AT I 2 R b Y BE
PLIEIC . R A I AR 1 05 00 A e Ay 10 ARS8 /Y
S 35y o L I R, A OROR) FT327 AU A R I e SR S
R

KA1 J5 A 8°C 1 K AR P V& B, SR T T 4R 12 M
RS KA COR SR 52 B RE A B 97 IR T & OJF i
38T TRAE T 70°C T4 5 PR B, TR R
SEHIKE) .

A OS5 FUERBR R & AT 7316 (B 6
IR LGy AT o bRifEat % 4,60% L 1 1.0 ~0.8 47,
EH 40% ~60% F5 0.6 ~0.8 49, 5 40% ~20%
H70.4~0.5%,F5620% LT N0 ~0.4 455 0 R
DR 730 10 23 3T o3 AR « @Al sy 9 ~ 10 47,
HIRLE R T ~8 73, HE— &N S ~6 43, IR 22 N
0~4741),

KGR e e R 4E R C &8, R
RHBO —90 #4547 55 (S i AT 45 18 181 T2 47 , IR ik
i 7 VR D SR SR B
1.4 HESiITHH

R F SPSS Statistics 18. 0 4¢3 &% {4 X} £ 415 i3k 47
Qb B K AR DG 23 A 5 X6 A [] A 3L 1) 2% 98 B 547 7 22
O3 A 25 e 3, FEA Duncan Z 5 HUELHEAT 204 o

2 ERESMN

2.1 BB KIS B 3t sk 4 B Bl K2
2.1.1 R E RN AL
&1 2 2010 4 A [ 3 7K &b 3 E] Ak A 4> A= &



512 3]

FAIE % BRI K 133 R IR il TN 5 B 5

173

P R AR A L A LU AR S RN T K R
Blo MNIEL L] LU Y, A 3 T 9000 347 7E B 2
9 H 2S00 A H AS AL ML o TR0 R S A A
06:00 7745 TF #f Fifi 45 i B2 1) Th w85 26 M 5 52 1) 8 o
S ORI X E A T B T 5 2 T, PR RS
i BE R B 6 45 DR 1 19 A2 Ak, B 0 A A R/ AR
e, 12 B SR ey e g 2 R i R U — i H B
TE 14:00 Fif i (25 OB fre i OR B AR 9 il ) o 4%
ANTHE K Ak B 22 TR R0 3 SR A Al 1y e (LS T A I v i
IF1) TG B S 22 001) , CE AR HE K B A5 AR, W (B DN 5 v
KT (R RO, B HE K 5 I (B R b
Th, UL — 2 2 5 T WK B2, B AR 00 B

— ik —

F1 R AN 5] 78 7K 4 380 18] 90 8 3 A7 AR W] B 22 5, v K
A1 39 R A T AR A A K A 3 AR U T AT N 5 K
() A [7i) 9 7K Ak 3L ] A, A A 22 S (HLAS I N, O 3 %0
HAYERFAE — B /NTEE N (0 ~4 pg/(m*-s)) .
BEFEYOL L L L S A O 11,92
10.92.9.47.7.79 pg/(m’*+s) , LMK 1, >, >1, >
T, 7K VR0 3 R 28 S AR K, E K S R R
5 T K AT BLAS [R) 4k B ) 22 S5 000 2 2, 10 I Ak
YR I A8 S K AR U G, BT 3 A 02
K3 ) — AU B R, — R AR T HE K+
B K ARy RO AR, (HE 2 1 5 i A
B SRR 3 R 1 5 LA 22 AR/

-—--1,

T
st

HE/K B:/mm

00j

0:00 K

PR e e e R R e R R R e R e ETERETRReeREReRR
=i i=dak=io k=N l=dok=do k=da K=o oo No Al f=3
OO O O~ O O~ O~ O~ OO~ OO~ OO~ OO — O —O —O
04-07 04-17 04-27 05-07 05-17 05-27 06-06 06—16 06-26 07-06 07-16 07-26
04-12  04-22  05-02 05-12 05-22 06-01 06-11 06-21 07-01 07-11 07-21 07-31
A %]
1 2010 4 BhAR 4 A0 7 00 00 000 AL AL MU AN T, K B R 1]
Fig. 1 Sap flow velocity of peach tree and irrigation amount of I, in 2010

2.1.2 HEAHENHZR

2 B AS TR K A 3R B i v s A
F(P)EAUIEMHZMA, 2010 44 R-IZ K
WP, gl 28 Ak, fE LR COL R E e, 1B
A HRIFA R, N 08:00 JF 44 1, .1, I, |1, P34 {H
Ay R 17.84 17.71 17. 14 F1 16.51 pmol/(m* +s) .

bl & 25 SR EE (T,) FOG G A 058 3 (PAR) B 1G5
ANTFIVE K A BB AR PR SR 34 0, 2] 10:00 2245 1K
B KO ¥ E, 4> 8 o 19.73.19.24,19.03 Fl
18. 62 pmol/(m’+s) 7£ 10:00 PG , H1 T PAR.T, %
IBE R R (5% ) 15 T i 3R AL G M Bk RE P, S 2208
TREREHE F) 18:00 Pk B WL f /M LT, L1 LT,

=24
w

20 — [ | 22
—-&-D —e—1
18 —-&--0 20
~ —-0—- I '
T »
q'E 16 ‘EIS-
: E
g 14f 216
= \ QT
'fJ haNi f 14
12k . T 14k
L “ho R
f; .\~_ Piad
10k e 12
8 1 1 1 1 1 1 ] 10 1 1 1 1 L 1 J
06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00
i %) I %)
(@) (b)

B2 AR A SR O A R A T 4 1R

Fig.2  Average daily variation of net photosynthetic rate in fruiting-fruit expanding period of peach tree

(a) 2010 4

(b) 2011 4



174 & Ak Bl B ¥ iR

2014 4

I f5 /N 59 (6 4y Bk 11,32, 11,22, 10. 83 Al
10. 24 pdmol/(mz's)O

2011 4 AR - KM P, ) 3R 3 S R0 il £ A2
o, B TR PR A . N B 08:00 JF IR
I L L LS 35 (8 4% 3 15,87 15,89 14,41 Al
12. 64 pmol/(m*+s), 3] 10.00 £ 47 P, FFH 34K
R (55 1AM L 1 L T 1 0 R P 248 45 5]
7 20. 66 .18.94 (18. 85 F1 16. 77 pmol/(m*+s) ,P,7E
12:00 AR, B 7R B X 2 il T
8 v Ul PR A i R A e B T, K A AR R
JIRE, 7 14:00 4R B2 R 2 MR, T, 1, 1,
I, % ¥ (4 4 % K 19.06, 18.74. 17.68 A
16. 11 pmol/(m’+s) , 7 B HL 55 1 AN F T
7.7% 1.1% 6.2% 3.9% , 1,55 2 A~ W {H 11 14 1 4
ANV ULE L, T KA BN P AR i o F 22, K
GGG R AR E B T RAERC I, R G g T
B, 7 16 :00 Z J5 T oK PR S s R B, P BT ih
R, 4R 1, L LA L4 3R] P, 25 54 2010
SR IR SCR E W B, X RVDEA HR LK T
B ) — > B e i B

2 a M [F I P, H S A FE h Ef R B - T, 0
LZE 25 AW HEr5 L 125458
BoRMAL =1, >, > 1, H LA DLEET, A [A]

10

—e—1
- -

N e
T T

M/ (mmol m s 7
H
T

1 1 1 1 ]
12:00  14:00 16:00 18:00  20:00

i %)

2 1 1
06:00 08:00 10:00

K XA R P, H ARG A AR K, — ik P, bE
HEK R 3G o L R, HRA B W H ARl
FEAE 25 3 K B g I, P, BB K 0 2 Ak
AN . 2010 4F P, H A8 A B O Hige il 26, i
2011 AR ) fy X iy 4%, 43 A H R & 2011 4 AR
RN R v A o SR B e, b T
P T KR e R, g s A R RO T B,
XULEARRRT P, H AR fbad 8 25 AR 46 A1 56 A 85 R A
[ 7 52 B A A [R) A g 4 R AU (e gy 4 sl B e iy
) .
2.1.3  ZEPHRMH A

Bl 3 B, BkAs A SR R 78 6 i 5 (T, ) -1y
H A5 b 52 R0 gy e il 2 R AL, AN [ 98 K o A BBk
BT R B A {22 5 0] s, (HAR (R A A — 3

2010 AF A SRR KA, T, HE K AL SRR RS T, 35 4 4
B, e R E H BEAE 10:00 £ 47,24 7.73 mmol/ (m’ +s),
o 1 T de KAE 5390 =it 20. 59% F0129. 26 % 577 1,
KA T 3K B8, e KAE B BAE 12:00 247,
7.12 mmol/(m® « ), o I, 1, fix Kl 20 5 & i
11.08% 1 19.06% . 1, .1, 1, 1,7 4 30 &% K AH )5 bl
& PAR T, % 4 &R 178 b L B ALY & 8 %
ML T R8s, IF 7 I 0% F [, 22 )5 28 10 iR B 22
AR B SRR T, >, >1 > 1,

101

——1

=)
T

M ZE/(mmol m s 7
N
T

&
T

2 1 1 1 1 1 1 ]
06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00
i %1

(b)

P03 AR Al SR R ) 2% I 3 AR 11 - 3 H AE

Fig.3 Average daily variation of transpiration rate in fruiting-fruit expanding period of peach tree
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Fig.4 Average daily variation of stomatal conductance in fruiting-fruit expanding period of peach tree
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Response of Water Demand Signal, Yield and Fruit Quality of
Peach Tree to Soil Moisture

Zhou Hanmi'?>  Zhang Fucang'® Li Zhijun'® Gong Daozhi’ Wu Lifeng'”
(1. Key Laboratory of Agricultural Soil and Water Engineering in Arid and Semiarid Areas, Ministry of Education,
Northwest A&F University, Yangling, Shaanxi 712100, China
2. Institute of Water-saving Agriculture in Arid Areas of China, Northwest A&F University, Yangling, Shaanxi 712100, China
3. Key Laboratory of Water-saving Agriculture in Dryland, CAAS, Beijing 100081, China)

Abstract; In order to understand the effects of irrigation amount on fruit quality and yield and to
investigate the efficient mode of water supply of peach tree in semi-arid area field, two-year experiments
were conducted to study the response of water demand signal (sap flow velocity, net photosynthetic rate
P, transpiration rate T, , stomatal conductance G, ) , yield and fruit quality of four years peach tree to the
different irrigation amount treatments (1,:100% ET,, 1,:75% ET,, 1,:50% ET,, 1,:25% ET,, ET, is
crop evapotranspiration) under mobile rain shelter in two consecutive seasons (2010—2011). The two-
year results showed that the number of fruit per hectare were both performance for I, >1, > 1, > 1, and the
yield per hectare are both characterized by 1, =1, >1, >1,. Compared with I,, 1, didn’t have lower sap
flow velocity and had higher water use efficiency ( WUE) which was improved by 6.2% and 7.7%
without reduction on the P, and yield significantly, while I, and I, reduced yield by 9.2% , 21. 4% and
16.9% , 42. 5% respectively in 2010 and 2011, even if it had the low transpiration rate and high WUE.
Meanwhile, irrigation had extremely significant effects (P < 0.01) on peach mouthfeel, vitamin C,
sugar/acid, single fruit weight and yield so that I, was improved by 2.2% , 4.5% , 24.4% , 28.8% ,
-2.3% and 5.9% , 3.2% , 26.5% , 9.3% , 0.4% respectively compared with I,, and significant
effects (P < 0.05) on fruit number, color, firmness and titratable acid so that I, was improved by
-24.1% ,85. 7% , 22. 1% , 12.1% and -8.1% , 40% , 28.8% , —-2.7% respectively compared
with I,. It had little impact on fruit moisture content and deficit irrigation (I,, I, and I,) all improved the
fruit quality of peach. The research also showed that there were high correlative relationships between
peach yield, net photosynthetic rate and soil water content in two-year experiments. Under the condition
of experiment, the highest yield, higher water benefit and better fruit quality of peach tree can be
obtained with irrigation of 75% ET,.

Key words: Peach tree Sap flow velocity Quality Yield Net photosynthetic rate



