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Table 1 Status of the tested Zizyphus jujube. Mill cultivars
Fh Wi iz W R B R
Cultivar Tree age/a  Diameter at breast height/cm Tree height/m Crown diameter/m  Maximum of single fruit weight/g
“= B A" ‘Sanxing Zao’ 15 8.21 3.54 3.58 50
“KE$4H”Da Lingdang Zao’ 15 6.43 2.68 2.57 72
“JP-TH”“Da Pingding Zao’ 15 7.86 3.12 2.60 40
“4x 2 AL ¢ Jinsi Mizao’ 15 12.10 3.25 3.09 30
“4x 44 F I Jinsi Wangzao’ 15 5. 87 2.81 2.74 30
L3 RXETrek L4 Aot
T 2012 48 7 A T AIZERT 5T X R AR AR REEEZ ] SPSS A #ATAL B 534 .
T M RO A KB — SR o R

R, HHEMUBESNE, §HFNE 3 HinER, Bk
PR 3ANEE . BTSN E A A W 7 T
B 6~8 F i) PHAE BR AR AT R E

FHZEE LI-COR /A &) Li-6400P %5 #5 2 5% 4 )
FE R G TN X R[] & b R 5 S AR AR bR 43l
HEFTI RE 43 HT

SR A B W 5E 8 bR A LA H R (Pn) (R 3 R
(Tr) RILTEE(Gs) B CO, ¥ BE(CH Fnrt T 2835
FE5 8V U ESNO B B3RS (PPFD) (it b &
ARG (PPFDD = RRE (Ta) i RIRE (T VKA
CO, WE (COERBEH T, MIEW E A B IE b1
IR B R AL BR i E (Ls) # 0k B i 0k 68 A &R
(LUEP);Ls= 1—Ci/Ca;LUE = Pn/PPFD,

Py RS EE ] Li-6400P HU{E #8%-4
FE RGTEI G = I 2 , o' FE G B A F AT R IR s i, Y
Rl 0~2 000 Ix, BERREENL 10~12 h, MR8
SRRSO 2 R, PR IO TR 1R 250% (Fo) . i)
AN (Fo) KT (Fm) FEZSIH 7 (Fs) Fili/Nge
F(FH B WHRMFH PS; CERGID et i R
BRETFHE Fo/ Fm; AN KT B AN qP=
(Fm' —Fs)/ (Fml —Fo)=(Fm —Fs)/Fd , e Y6 b 220 R
F gN B, NPQ /R B AR HN R gN =Fm—Fnm)/
(Fm—Fo)#1 NPQ=(Fm— Fn)/Fn ,i% 8% NPQ
VLR [RIEHEER BE T AE b R B AR Ak

2.1 OR[F) SRR SRS RRE

T 2 SRR 9T XA [ s o 2 A A AR S 40 8 o A
FELAREI AP A B AR H 2SR K H K
SRR, R XL HFAEME A ERA2 DS
WUE H1 K 2 /NI 35 0 “ R R 37 > “ R E TR >
“Er TH>SCE B> B SR A R A
HZ& SR (12 h) B/ B AR O “ R <4 4
FERCRPR <@ FTR"<ZBE”, 5H%E
R K WUE F 78 fb 48 # L7 A & Ak 88 A TR
EUOH R RN S FER K H AL S EBE G H
Jalal CO, e B ¥{E (Ci) . H S FLBR HIE (B (Ls)  H B
A GRER R E (LUE)

3 2 A LLE 5T X AT 5 R A SR sg e 4
WRZRIFERELR, ‘SRR “UuBER R ‘GHT
T3 AR SILEE (G B E FRBYE" S
R ; £ S FPEA F L IR] CO, ¥R BE (Ci) W 2 3H H
R R, B TR KRR R, 2
T G o R TR RS 3 1 S FL R M (L) 3
L EMRK 5 NFhC E R S BT A RK

SALRRHNE, “& 22 TR 5 “FF TR, R
B Ee /N N B R REFI 3R (LUE) Sk, 45 ZE 0 5 Al A
“RERER @ TR RCRFTR” A B Ok RE
IR, = BER" 54 2 %73 LR AK .

*2 AERMERSEZIRIERIL R
Table 2 Comparion of the gas exchange index characteristics of different Zizyphus jujuba Mill. cultivars
A SILFE Gs JHafE COp ¥eBE Ci SFLBRHIE i YEREA AR
Cultivars of Zizyphus /(umol e m—2 « s71) /(pmol « mol=1) Ls LUE/ %

“= B W”‘Sanxing Zao’ 0. 277+0. 006a 272.14=5. 26¢c 0.598=+0. 019a
“KE £ Da Lingdang Zao’
“&x # F "¢ Jinsi Wangzao’
“4 22 B Jinsi Mizao®
“KFTHH”Da Pingding Zao’
L ARFE/NEFRFRRERBFHFP<0.05), LTFRE.

Note: Different lowercase letters show significant difference at 0. 05 level. The same below.

0. 01340. 003b

0. 24040. 003b 291.14+6.01a 0. 51640. 018¢ 0.017=0. 004a

0. 274+0. 005a 280. 71+4. 75b 0.543+0. 021b 0.016=£0. 003a

0. 271+£0. 007a 276.14+£5. 13¢ 0. 602£0. 023a 0.012£0. 002b

0. 292£0. 004b 279.00+4. 97b 0.541+£0. 015b 0.015=+0. 004a
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Table 3 Comparion of the photochemical characteristics of different Zizyphus jujuba Mill. cultivars

TS i i RN MR BRRTFHR PSP
Cultivars of Zizyphus Fm Fo Fuv/Fm Fv/Fo

“= B W”*Sanxing Zao’ 1314.12+45.16 a 289.11+4.98 a 0.78+0.004 b 3.54+0.47 b
“K ALY Da Lingdang Zao’ 1320.68+23.27 a 264.14+3.19 b 0.80+0.003 a 3.9940.56 a
“&x # F "¢ Jinsi Wangzao’ 1298.25419.85 a 272.64+9.50 b 0.7940.004 b 3.76+0.49 b
“4x 44 B¢ Jinsi Mizao’ 1 307.36433.51 a 287.62+4.46 a 0.78+0.004 b 3.54+0.57 b
“FIETHH” Da Pingding Zao’ 1290.47+52.69 a 258.09+5.57 b 0.80+0.002 a 4.00+0.78 a

2.3 N[FE A ROEAATE K (P X 58 A i i

IRIEI B LR, AR AR Sl A K (gP) Xk
SR AN DAL DL 1, R [R) dh B R oP X 63 F i i
RAEWAILF RIS, B BEEE 6 IR 58 BE B3, oP
BBi/IN » PSy SR AL T O BE R W » P e i 2% P 8
439 qP WO IR BE 0 0l s T B A48 T BE 2 AT
43 XA IR AT s R ATE 500 Ix 245, #E 58 g 0~
500 Lx B, qP T B B B 76 Y638 4 500~2 000 1x B,
qP TR

= R V-IA”  ‘Da Pingding Zao’

X LA AT “Jinsi Mizao”

—— “REREEA”  ‘Da Lingdang Zao’
L2 ——“Les T4 “Jinsi Wangzao’
10 X CZEAR” ‘Sanxing Zao”
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Fig. 1 The photoresponse curves of qP of different
Zizyphus jujuba Mill. cultivars

SR o RS [ o A A 22 3 2K (QP) i oz iy £
SIHTRT AL 2% R R B oP N IBTE LIRS 3T L 2
TEH B AL A, oP [EA B A9 22 5 7 AR IR 1
BT, & S A AW oP H DB RIKK K =R
R U By TR KPR
B PR TUR R R R e 2 TR e %
BN = B B A G RE A R I h btk —

HEWT, RPN KRR RS U TR G 1%
R = BTG R A N O 5R AR Ak BB O A g Ak
7.
KT AT SRR AL AT K (gP) 25 TR B,
XA [ s o 2 Sk 2F 08 K (qP) 84T T R & T 2245
M. B35 4 AT Fag 7 239. 22, K F Fui (0.05)= 2.55,
VLA SRR 22 8] gP 22 5 8.3 5 Fys 0 10 944. 12, K
F Fl (0.05)= 2. 55,5t BH Y BB 58 5 % 4% 5 Pl A P 19
HMER W E; Fay 7 7.62, KTF Fu (0.05) =1. 85, BB
N[ Ao A o B B 52 A X A P AR R 22
BE,
x4 AERMHERNUFERER (qP)FESH

Table 4 Analysis of variance on the gP of
different Zizyphus jujuba Mill. cultivars
; e S
3 3 FE HEE Bz HEk &M .
Critical value
Variance source SS df MS F Significance
Ferit (0. 05)
St RER B
4,378 4 1.0944 10 944.12 TE-73 2. 55
Light intensity
ShAh Cultivar 0. 096 4 0.0239  239.22 6. 22E-32 2. 55
32 H. Interactive 0.012 16 0. 0007 7.62 1. 33E-08 1.85
A # Interior 0. 005 50 0. 0001

B Total 4. 491 74
2.4 N[F SRR RSB R K (NPQ X G5 A Wi
HRIEI BEE R, A R AR R AR 23 K (NPQ)
Xof 5 B R 7 KRR DLIE] 2, BA NPQ F e Bz i 2 i
[ b AR NPQ X i f e B2 56 28 39 4L [F) R 3L
s, RUFEE 't B 55 BE #X)38 hin  NPQ (B 3% Jin . PS; K2 iz A
TR BT, NPQ #9560 S i £% B 8. 70 2 NPQ Fi
IR BE U S NI Z28 b T 2 A0, XSGR
RRATE 500 Ix Ze A, fE63R 9 0~500 1x i, NPQ _FF+
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6 IEGR BT RO i, NPQ 2718 338 fin sl 22 A R A8 , Hoad 5
RE R REBL SE 2 THFE , A A K ik i #E B G 3 7R R B
Xof Fe A DG 3 B TE B AL AP Z T . NPQ-
S 7 1 2 2 BT A5 A DY T A kg S A i s, BIAR
Y6aE R 1 B R BB R B L AR AR R [ i R A NPQ %
Wi 17 i 5 BT s A9 NPQAS R B0{E, T 40 08 5 Al 3k
o o %o 38 ' 1438 N BE 7 el R BN HE R O RO TR
T R KRR S TR R,
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Fig. 2 The photoresponse curves of NPQ of different

Zizyphus jujuba Mill, cultivars
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Fo; (0. 05)= 2. 55, YL AR & f A& Z 1] NPQ 92 57 i
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KF Feoi (0. 05) =1. 85, Ut B A [F] & it 1 ' R i i 22 B

x5 TESMHEFIERLFRERT (NPQ)FELHF

Table 5 Analysis of variance on the NPQ of
different Zizyphus jujuba Mill. cultivars
I S
p- 3 K% HHAE WHE B BEHE .
Critical value
Variance source SS df MS F Significance
Feri (0. 05)
AR B
68. 708 4 17.177 12 704.81 1. 69E-74 2.55
Light intensity
ik Cultivar 0. 335 4 0. 084 62.03 8. 97E-19 2.55
32 H. Interactive 0.116 16 0. 007 5.37 2. 21E-06 1.85
A# Interior 0. 068 50 0. 001

Bt Total 69. 227 74
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Study on Gas Exchange and Fluorescence Physiological Characteristics of
Different Zizyphus jujuba Mill, Cultivars in the Semi-arid Areas of
the West in Liaoning Province

LIU Qing-bai' ,LIU Ming-guo' ,JI Lian-jun? , YANG Yu-ling?
(College of Forestry, Shenyang Agricultural University, Shenyang, Liaoning 110866; 2. Forestry Bureau of Chaoyang County, Chaoyang,
Liaoning 122000)

Abstract: Zizyphus. jujube Mill. (Z. j M. )is one of the main ecological and economical tree species in semi-arid area of
the west of Liaoning Province. In this region, the study of physiological feature will be significant to economic forest
industrial development. Taking different cultivars Z. j M. as materials, which gas exchange and fluorescence physiological
indexes characteristics were detected and analyzed by using Li-6400 portably photosynthetic measurement system in
Chaoyang areas. The results showed that,the gas exchange and fluorescence physiological characteristics of different Z. j
M. cultivars were significant difference. The value of stomatal conductance(Gs), intercellular CO, concentration (Ci),
limiting value of stomata and efficiency for solar energy utilization of Z. j M. ‘Da Pingding Zao” and Z. j M. ‘Da
Lingdang Zao’ ,and Z. j M. ‘Jinsi Wangzao’ would be better than that of Z. j M. ‘Jinsi Mizao’ and Z. j M. ‘Sanxing
Zao’ ;the value of Fv/Fo and Fv/Fm of Z. j M. ‘Da Pingding Zao’ and Z. j M. ‘Da Lingdang Zao’ were greater than
that of Z.; M. ‘Sanxing Zao’,Z. j M. ‘Jinsi Mizao’ ,and Z. ;j M. ‘Jinsi Wangzao’. According to the qP and NPQ value of
the different Cultivars Z. j M. ,it showed that the capability of the basic-level production of them was different,the order
was:Z. j M. ‘Sanxing Zao’<Z. j M. ‘Jinsi Mizao’<Z. ;7 M. ‘Jinsi Wangzao’<Z. j M. ‘Da Lingdang Zao’<Z.j M. ‘Da
Pingding Zao’ ;furthermore, the ability of adapted to intense sunlight of them was also different,the order was:Z. j M.
‘Da Pingding Zao’>>Z. j M. ‘Jinsi Mizao’ > Z. j M. ‘Da Lingdang Zao’ > Z. j M. ‘Sanxing Zao’ >Z. j M. ‘]Jinsi
Wangzao’. In sum, it assumed that the photochemical characteristics of Z. j M. ‘Da Pingding Zao’ and Z. j M. ‘Da
Lingdang Zao’ ,and Z. j M. ‘Jinsi Wangzao’ would be better than that of Z. j M. ‘Jinsi Mizao” and Z. j M. ‘Sanxing
Zao’.

Keywords: Zizyphus jujuba Mill. ;gas exchange;fluorescence characteristics;semi-arid area
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