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Effects of soil moisture on photosynthetic characteristics of
Zaosu pear during fruit expanding period
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Abstract: Under controlled soil moisture conditions, the photosynthetic characteristics of Zaosu pear during fruit ex-
panding period were measured. It was found that the net photosynthetic rate ( Pn) under the treatments of W1, W2 and
W3 (denoted soil water at 40 + 5% , 60 + 5% and 80 + 5% of field capacity, respectively) appeared the first peak at 10
o'clock, being 18.14 ymol*m™2+s~ !, 19.43 pmol-m~2+s™ "' and 20.25 pmol *m™~%+5 ™! respectively, and appeared the
second peak at 16 o’ clock, being 14.96 pmol-m~2+s", 16.47 pmol*m~2+s~ 1 and 17.32 pmol*m™%+5 ™! respective-
ly. The time of Pn value being more than 12.00 pmol*m™~2+s~ ! in the whole day under W1, W2 and W3 was 5, 7 and
9 hours respectively. The light compensation point ( LCP) of W2 and W3 was significantly lower than that of W1, but
the light saturation point ( LSP) of W2 and W3 were significantly higher than that of W1. There were no significant dif-
ference of maximum photosynthetic rate ( P,,,) between W1 and W2, both being significantly lower than W3. The CO,
compensation point of W2 was significantly lower than that of W1, but there was no remarkable difference between W2
and W3. The CO, saturation point of W2 was the highest, while that of W3 was the lowest. At CO, saturation point, the
P.s of W2 was significantly higher than that of W1, but there was no remarkable difference between W2 and W3.

Keywords: Zhaosu pear; fruit expanding period; controlled soil moisture; photosynthetic characteristics

HREGTESETHERRAESO m AR, EFFRKIEGERICEEEE, EMAME" R IEH
BT AR AN E K, AREREEETTF 79 i, EEIEER, XETREENVOERKILES
Af,5— A4S TR, KPEER BREEPHHX, HERMRERK, B#ETRE
BpAl, REKSBE, AEARLERE K4E. BEIRTERABATESY, LEEKR
K ETER, AR RSP WELNET, KASEIREKT, FHTEK.
BB/, EREE, MR TR, BRiHRE A AR R E RN EHEZ T E

B H% B 39 :2012-03-12

RETH  RUVFAEDHERE SHERAFRERETHRE SEXKEEREF B EALRE (HNSI - 201103)
EEET:K  HO980—), B, AR A BEREA , FENFRABIEEER . E-mail: zhangkunchinaa @ gmail . como
EEEEE NS (1966—), B RAEHEAN PR R, TEAFRMRIEPR . E-mail: liuxy6607 @sina. como



108 TR X R 5T

®3 %

B, HPXHOEEER EERSILFENE R R
, LEKA T EARESZBHRLSE W EER
BASILEED, MtAEARRENEKEE WL
RFA = R EEEE, REES £ R
AR APEM HAE 7= AGE R R AR, BeE
KB R, KR IMEREERAEE,
S3FI A B SRR K BE L REBRR =K R IR RN
MR ER . ASCEFRR L K17 L3k 5
EHl, HRARIKD R TR OEERE, MBS
1 MRS FE
1.1 REXBRARAE

2011 4 5—7 A, ARAEHAE BT EAHRAEWL
EHURE AT, MR 1282 m, FEH KA
9.9°C, BAEF-HFERE 500 mm 24 ; HIENES R
¥+,100 cm WEBEFHAENR 1.35 grem ™3, T 38
EPLESR 10.2 g-kg™!,0 ~ 100 em I+ 2 H 8] ¢
KEFEEH 23.7%,

SR 5 o £ BB AR AR, KB
X o1 -2 , B LA T, BRATEE N 3 mx4me MS H
I A7 s I (s RAB AR , #E47 LKA, &
ARFRE 2 X T AR 108 m?, PUSE R BRR B 4T, REE
ER/PEYN BE—BH 4 EWIENIREE, &
JAB— 20 ~ 80 em I EKE, RAANEK
MEBRFEKGE SR T ERBER LTRSS . W1(L
BE/KENHEBIRKER 40% + 5%, B 8.30% ~
10.67%) W2( L E/KE N HREIFK R 60% +
5% 80 13.0% ~15.4%) W3 ( H3E& /K& H HE#H
KEHI80% + 5%, B0 17.8% ~20.1%), 4 15
KEBRFRERITRAN T AR T EERE . #
KB =EBEA (108 m*) x THEEWHE (0.8 m)
x THEAE(1.35 grem3) x (23.7% - BEKFT + 3%
BE), BRIEKSERARS, A EE B,
1.2 XEMNERSWHE

6 H 24 HAE R AR H#1T &AM
o HANMBHEFIT1.5~2 m BEBEAK D
KRR &, NTRERECE 7~ 8 BRI aer T 3% 2
HALIE . (A8 AL & 1R A4 #r X (Li - 6400,
Li - cor Inc. , Lincoln, USA) , Ul Wi B @WIHEH B %
A Z (Net photosynthetic rate, Pn) X FLF F (Stom-
atal conductance, Gs) . 7% 1 % (Transpiration rate,
Tr) LA B GAF 35 3T (Photosynthetically active radia-
tion, PAR ) SEZ45(, ) € B[R] M. 8:00 ~ 18:00, 8 5
T 1K, BEE 3 K; 6w R i 2R (Light response

curve, Pn — PAR) Il € , 7€ L4 9:00 ~ 11:00
EHATHRBMLE Cop, W EBE N 400
pmol*mol ™', FH Li — 6400 f¥J A %35 (Li - 6400 - 02B
LEETR) , HF R B R R 0.50.80. 100,
200, 400, 600, 800, 1 000, 1 200, 1 500, 2 000
pmol-m™2+s~1 4N S WIERTE] R 60 ~ 120 s, EH 3
Ko CO, MNMZERI (A ~ Ci curve) T E K F 6400 -
01 CO, EAZF T AL CO, TR, X E CO, BB
7 0.50.100. 120, 150,200,300.400,600.800.1 000,
12001 400.1 600.1 800.2 000 pmol *mol ™', 7E A - Ci
BRI LB, PAR B 1 500 pmol-m~2+s7!,
B R W E A IE] A 120 ~ 180 s,

%f Pn - PAR fZBEATHIE, 24 PAR <200 pmol
m™2-s7 A, RH Bk RS, UERB M
2 (Light compensation point, LCP) HPEIR % % ( Dark
respiration rate, R;) . % Wi & T3 % (Apparent quantum
yield, AQY)%Z%;24 PAR > 200 pmol-m™2+s 'K,
R RBREL , MEREEH S (Light satura-
tion point, LSP) Fl B K ¥ 6 A 3% 2 (Maximum photo-
synthetic rate, P,.,) ; 5 A - Ci fERFFATHIE, Y hiia)
CO, Y& <200 pmol/mol i, FIZR ¥ Bk Fik, U
fE3k18 CO, %Mz s (CO, compensation point) . L3
# ( Carboxylation efficiency, CE ) % %(; X Mila] CO,
VREE > 200 pmol - mol ™ 'BY, I IR R K3k, LAME
1K1§ CO, tHA1 5 (CO, saturation point) & P .o

F Microsoft Excel 2003 24 ,SPSS17.0 ¥4t i1
A SEATHAR S A R U A

2 RS0

2.1 AELHMAD TERRNESBATHIFE

ME 1A T LLE A FAL B B ER R K Pa H
AL 2 XER, |+ REE O RE A
Pn G BT, W1 7E 10:00 £4 BB — (g, K
18.14 pmol*m~2-s ', Z JGH K Pn RE T, AT
REEREST W2.W3, HERE FFHE RS
BESER , M R IR, MR R RUK AR RE B 7
e, BAKESRIMER BN, #FSFLEA, &
BT R A B ROKD) et w2, w3
WIEAE 5354 19.43.20.25 pmol - m™2-s™ 1, YLBHFE
TR BIF R T R R A RBEREE K
FHM 10:00 J5 W2.W3 it H Pn B RAEKIET
M;12:00 26 3 MLEEMF Pn I THRE 12
pmol-m~2+s~ 125 47;12:00 3] 14:00, W2, W3 - F Pn
THE TP, MW WL MR Pn FHRBIRMKME9. 51
pmol*m™2+571;14:00 B 16:00, M 5 Pn /ME_EFHH



g1M

5 % AR SKEN EFRERDLSHENR T 109

BE AN E K+ w3 alk3 17 32
pmol*m™~2+s~1, W2, W1 43 5l ik B 16. 47, 14. %
pmol*m™2+s~ 1 WG M i Pn 5% PAR W55 W) %% Wi &
Wik, BHX,W1.W2.W3 22514 5 h.7 h.9 h #E}
[&H F Pn it 12.00 pmol-m=2-s~ ! & + K4
SRS, Po EREKPERREK,

HE IBA AL, H i Gs HARfbth 8 Dk 2,
1E10:004& A HBLE — M E{E, W3 > W2 > W1;10:00
~12:00, W1, W2, W3 Gs F T BB, BER 43 335
#47.8% .34.5% .28.7%;13:00 ~ 15:00 A [F] 4b
Gs YIib FRARAKE , Ll W1.W2.W3 Gs HII9E S
124 0.1042.,0.1225.0. 1351 mol*m~2+s7';15:00%)

N
[

P
‘n
) A
"=EE20'
.2
s I5f
EE
=
‘E\&OIO'
8
[=]
k)
st
€y
RZ
ﬁ 0 1 1 i L L
[=3 [ =2~ (=3 <o O [=3 o O < [=3 i=]
(=3 [=3 [= o [=3 (=] [=3 (=4 (=] < (=1 [=3
[ (=) (=] —_— o o ~ vy O -~ o0 [=,)
S O e e e e e e e e e =
34 & Bt (4 Time
8.—
o ¢
=~ 1t
‘w6
) o
ER
.gjr
o .= -
£% 4
Eds3r
oY
g or
By -
g 1
% 0 N . R
3
(=1 < (= (=] (=4 (=2 L= < [=4 (=2 (=] [=3
(=] (=] < < (=4 [=] (=1 < <o (=] (=1 <
o0 L= < — o o =t v el Lol o0 [=8
o S e em e e e e e e e

B & W 7] Time

= W2

18:00 MK Gs b F EARS, BHRE -1 HiE,
RN W3>W2> W1, 25 6 RETH,

HE 1C H, AR A Tr £ 10:00 1 16:00
HAFHKEE, 2K WI.W2,.W3 3 Tr 251K
3.746.4.36.4.69 mmol-m~%+s" ',

& 1D 41, M 5 WUE BN 4R, FTHR,
2 10:00 WE A BB EMHE, P W (5 5
pmol - mmol 1) > W2(4.22 pmol * mmol =) > W3(3.37
pmol*mmol ~') , 7£ T R &4 F WM i WUE Bi B Jt
F1310:00 ~ 14:00WUE i &A%, A [RIAL 3 [8] WUE
F —3,14:00 ~ 19: 00WUE 7 1. 60 ~ 2. 00
pmol - mmol ~' Z R B 3l , A[FAL B TR B £ 57

0351
B

)

K 030
025t

s

m

Q
Q
=
i
°
=
3‘20.20'
£ 3
‘\"-‘—vO‘lS-
B3
o g 0.10 |
=S
lr:"’0.0S'
0 RN
(=2 < [=3 (=] (=3 (=1 [=3 (=3 (=3 [=3 <
(=1 (=] < [=] (=1 < (=] < [=3 (=3 [=3 (=]
S O o e e e e e e e e
¥ 5¢ Bf [ Time
S s
D
Epsf
* 5
3‘54'
Eg
2% 31
- 0
e,
x5
< 1 r
=3
& 0 :
o, [ < (=] (=] (= (=3 (=3 (= < < (=1
™~ < [=) (=] (=] < < < (=} (=] (=3 [=3 [=]
0 N (=) — o o o vy K=} o~ -] (=)
<> [T L T T T B I e T
¥ % i [A) Time
—— W3

Wi, HRAKE N BERKR K 40% + 5% ; W2, TR KBAHBEFRK RN 60% + 5%; W3, TS KRN HERKRE 80% +£5%,

—Flﬁjo

Note: W1, W2 and W3 mean soil water at 40% + 5% , 60% + 5% and 80% + 5% of field capacity, respectively, the same below.
1 AAASLBRTERIKSSHETURIE
Fig.1 Diumal variation of photosynthesis in Zaosu pear under different soil water treatments
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Table 1 The parameters of light response curve
k5 JerMEAR LeP B LSP BABASER P,  RWETHEK AQY PR R R,
B Light compensation point Light saturation point ~ Maximum photosynthetic rate Apparent quantum yield Dark respiration rate
Treatment /(pmol m=2-5"1) /(pmol-m=2-571) /(umol'm=%+571) /(mol*mol - 1) /(umol m~2+571)
w1 37.69 a 1503.93 b 18.50 b 0.042 b 1.58 a
w2 25.98 b 1622.47 a 20.23 ab 0.042b 1.10b
w3 23.07b 1672.36 a 22.66 a 0.046 a 1.05b

E - ARAYNEFRHHERBE(P<0.05), TR,
Note: Different small letters mean significant difference at P < 0.05 level, the same below.
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Table 2 The parameters of CO, response curve
A O, FHEER o, A BAHHARE P BALAE CE
T s CO, compensation point CO, saturation point Maximum photosynthetic rate Carboxylation efficiency
/(pmol *mol 1) /(gmol *mol ~1) /(pmol*m=2+5"1) /(mol*m~25=1)
Wi 65.37 a 1555.47 a 27.89b 0.0388 ¢
w2 43.9b 1589.07 a 28.44 ab 0.0608 a
w3 54.93 ab 1517.91 a 29.00 a 0.0487 b
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