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Effects of rain-shelter cultivation on photosynthetic characteristics and fruit quality of jujube
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Abstract: In order to analyze the effect of rain-shelter cultivation on the quality and photosynthetic characteris-
tics of jujube, taken ‘LifuGongzao’ as the test material and open-field cultivation as the control, the environment
factors, photosynthetic indexes, chlorophyll content and fruit quality were investigated. As results, as compared with
the open-field cultivation, in the condition of rain-shelter, light intensity(PAR) and photosynthetic rate(P,) were sig-
nificantly decreased, the content of chlorophyll was increased, while the ratio of Chla/Chlb was lower. In the
rain-shelter conditions, the fruits had better color, and the total soluble sugar was 10% higher than that in the
open-field, but the longitudinal diameter and traverse diameter of fruits and single fruit mass were obviously reduced;
the fruit cracking rate was below 5%, while which was 50% - 60% cultivated in the open-field. In conclusion, the
results suggested that rain-shelter cultivation could increase the quality of fruits and reduced the fruit cracking rate.
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b B 3 R, fdH] Li-6400 A5 45 OGS
SEAX (3 H Li-cor 22w I E AHHEHR, 7:00—17:00
SN RER 2 h DU 1 ke ASRIe I i ) e bs 2N 4
T2 AT LA TE #E (P, net photosynthesis
rate) HHAAMILIE CO, WA (C intercellular CO
concentration ) i N 4K CO KJE (Cay CO2
concentration) #iN A< (T, Temperature). #i
WHNMSFLFE (Gs, stomatic conductance). 4 4h
I 281838 % (T, transpiration rate). AN 7NS
FAXTVEE (RH, relative humidity) MM IMEEE
5 5T (PAR, photosynthetically active radiation) %5,
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RO N IR E AT RS E . R &
M AU S 3R 5, A 20 6 THIE Asss A Asass
R AR (W) HEHSERNEE,

MRS &/ (mgg!) = CXVXNX WX
1000, C: 5 &K & & (mg-L); N: $RBUREAAR (mL);
Ve MiREEEG W FEREEE ().
1.2.3  keh g KA CO, vkt & a9 RASHG
BAR 8:00—11:30, 7E 0 ~ 2 000 umol-m2-s™ Y5
W RS CO2 KN 400 pumol-mol™), il & & [y A1
8t R 2 A R AR DT A (e S 28 (Po-PARD
B J57E 0 ~2 000 pmol-mol! CO, WK ETEHE A Osi A
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WE 1), PN G R B2 H A2
YIRPH B, HEREE, BNAHET,
Ebit—RKH (7:00. 9:00. 11:00. 13:00. 15:00 £l
17:00) S HE G (1 5 R ARL, 75 AU : 7 1 PAR,
max(1 236 pmol'm?2s?) > 9 F PAR, mw(l 167
pumol'm?s1) > 5 H PAR, max(1 130 umol'm?-s") > 10
H PAR, 1nux(887 pmol-m?-s). gdiZ&F T, HLEAHH
7 H PAR, max(1 848 pmol-m2-s1)>9 H PAR, max(1 710
pumol'm?2-s1) > 5 H PAR, max(1 689 pmol -m2-s1) >
10 H PAR, max(1 577 pmol-m2-s™). Bifh L 7T,
WFRIA 7 A EGR, S A9 ARk, 10 Ak
fiko 5 A7 A HAR B RAE HHILAE 11:00, 9 A
10 B2 s K8 HIAE 13:000
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AR —m—R s, HW s zER
W, MRS BERAMET, R —
Ko (7:00. 9:00. 11:00. 13:00. 15:00 A1 17:00)
AR IR R, AR AR T : 7 H Tomax (41.9°C) >
5 H Tamax (38.9°C) >10 A To max (32.9C) >9 H
To max (30.6°C)o Bt 25T, WA H: 7 H Tomax

(43.09C) > 5 H Tamax (34.6°C) > 9 H Ta max
(33.69°C) > 10 H Ta, max (31.65C)o PIFIELXT,
PSR E Y EAE 7 H R 15:00,

WK 1(c), MMREE TR COREYE
Wem—K—m e iE S, BRI RS R,
WSS 22 5 . WERNRAE T, W — R (7:00,
9:00. 11:00. 13:00. 15:00 F1 17:00) CO, ¥ & HI#x
KA, B H U R: 7 H Caymax(473.8 pmol-mol)>
5 H Camax (418.1 pmol-mol™) > 10 A Caymax (412.6
pmol'mol’) > 9 H Ca, max (401.9 pmol-mol ). &
AT, LA H 7 H G, max(504.1 pmol-mol™)>
10  Caymax (417.6 pmol-mol™) >5 H Caymax (417.5
umol'mol™") >9 H Camax (394.7 pumol-mol). Hff
P B BLE 7:00, H 7 AfE, 9 Ak
i, 5 A. 10 AJE.

Wi 1(d), 2 AR 1) H A 3 5L R
WERBETAER, WA EREE. BNZEGT,
Eb A — R H1 (7:004 9:00. 11:00+ 13:00+ 15:00 1 17:00)
AR RE B i KB, AT : 9 F RH, max

(77.7%) > 10 H RH, max (72.3%) > 7 A RH, max
(69.9%) >5 A RH, max (67.1%). FihZefF,
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i—ﬁj—é?ﬁa‘ﬂj: 7H RH,max(76.8%>>9H RH,max(76.1%)> max ( 15.99 Mmol'm'z'S'l ) > 9 H Pn,max ( 11.51

5 3 RH, max (74.9%) >10 A RH, max (70.8%). umol-m2-s1)>5 H Py, max (10.95 pmol-m?2-s1) > 10
22 AMBEART ‘FHEE AEHMNHE  H Pom(6.89 pmol-m?s™), HRE Y HIBLAE 11:00.
Tk BRI, HEAH: 7 H Pum (204

W 2(a) TN, AT, <& ﬁﬁ?\i’@j‘lﬁA pumol'-m?-s1') >9 H Py, max (17.2umol-m?s!) > 5
WEE R E, HI gt BN AH T, H P, max (12.4 pmol'-m2-s1) > 10 H Pn, max (8.20

Fbie—RH (7:00. 9:00. 11:00. 13:00. 15:00 A1 pmol'm?-s1), HAAELI L 9:00. 7 HOEE1EH
17:00) AHXHBE IR AME, BHENT: 78 P, &3, 10 A5, 5 AM9 AfEH.
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Figure 1 Diurnal variation of PAR, Ts, Ca and RH of rain-shelter and open-field cultivation in different months
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Figure 2 Diurnal variations of Pn, Gs, Ci and T of rain-shelter and open-field cultivation in different months
R 1 ERBIENERRE FHRTE LS CO.MIBMa5#MER
Table 1 The LSP, LCP, CSP and CCP of ‘LifuGongzao’ under rain-shelter and open-field cultivation
SR A o M
kAt ft»@%u,zm/l TeAME R/ CO2 TR R/ COz MR/
(umol-m2-s1) (umol-m2-s1) (umol-mol ™) (umol-mol ™)
8 AR 1 400 45 1 600 75

R AL 1 600 30 1 800 65
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Table 2 Changes of chlorophyll content in ‘LifuGongzao’ under rain-shelter and open-field cultivation
i BHEER/ (mggh) M4 a/ (mg-gh) 4R b/ (mggh) 2R3 a/b
T R AR AR TN B FRHhERRE  BERRREE FRHhERE  BERRRER iy a2
5H 1.77+ 1.42+ 1.38+ 112+ 0.39+ 0.30+ 3.53+ 3.73+
0.022 0.02° 0.012 0.02° 0.022 0.012 0.092 0.042
7H 1.70+ 1.45+ 1.29+ 1.16x 041+ 0.29+ 3.23+ 4.08+
0.052 0.02° 0.022 0.02° 0.052 0.01° 0.26° 0.092
9H 1.89+ 1.88+ 1.49+ 1.52+ 0.40+ 0.36+ 3.68+ 4.12+
0.012 0.022 0.012 0.012 0.012 0.01° 0.08" 0.082
10 H 1.53+ 1.32+ 1.21+ 1.07+ 0.32+ 0.25+ 3.76+ 435+
0.052 0.02° 0.082 0.02° 0.02? 0.012 0.14° 0.052
E: RPFEATHFEREAR T RFRORZREZE (P<0.05).
T Y AR
3 BNAREMEMRIERGTHER
Figure 3  The fruits of jujube under rain-shelter and open-field cultivation
= 3 ENREMEMRIEEFHTRIMNMER
Table 3 The fruit quality of jujube ‘LifuGongzao’ under rain-shelter and open-field cultivation
B T7 0 KR /g RN R /g VR H g REYE/mm R E/mm
6 Y R 13.62 5.23 8.52+0.42° 27.28+0.61° 25.37+0.44°
e MU 20.90 10.49 14.97+0.52° 33.33+0.43 31.38+0.442

i RPFEFIARFRRREREE (P<0.05), FH.

R 4 BRBIEMEMBIERG TRINERR
Table 4 The fruit quality of jujube ‘LifuGongzao’ under rain-shelter and open-field cultivation

Heki 770 R/ (kgem?) A S % AL E R/ Y% #i4 R C/ (mgkgh)
T Y AR 4.30+0.152 25.06+1.60 @ 0.2740.012 1 473.49+38.80°
AR B, 4.26+0.152 15.79+1.50 0.2040.012 1416.67+27.30°

ik 2b)FR, BisigkEE TR, SILSEES
BORNEE . BWEMT, HE—KF (7:005 9:00.
11:00. 13:00. 15:00 A1 17:00) <L FFERIRAIES
HEEE: 9 H Gy, max (0.36 mol'm?2-s)) > 7 A G, max
(0.31 mol'm?'s)> 10 H Gs, max(0.24 mol-m?2-s1)>
5 A Gs, max (0.12 mol'm2-s1), gL, HE

2H:9 H Gs, max0.46 mol-m?2-s1)>7 H Gs, max(0.38
mol'm?-s') > 10 H Gs, max (0.20 mol'm?2-s!) > 5
H G, max (0.12 mol'm?2-s1), WAEERT, 9 4K
LR, 5 HE/, 7 AR 10 AR

W 2(c) R, MRS 2R HE CO, W
AR m—R—m RS, BB EssS
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