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Effects of conservation tillage methods on the photosynthetic
characteristics and yield of jujube

XU An-yang',ZHANG Yu-li',DUAN Wei®, WAN Su-mei'
(1. College of Plant Science, Tarim University , Alar, Xinjiang 843300, China;
2. Xinjiang Condy Agri-Genetics Co. Lid., Urumgi, Xinjiang 830000, China)

Abstract: To study the effects of different conservation tillage on the photosynthetic characteristics and yield of ju-
jube, five years old Zizyphus jujube cv. Jun zao was selected as test materials. The results showed as the following: (1)
On the whole, SPAD, net photosynthesis rate and transpiration rate of jujube increased in the order of plow tillage > ro-
tary tillage > non-tillage, those of jujube straw mulching > non-mulching > film mulching. (2) Diurnal variations of pho-
tosynthesis rate in fruit setting stage of jujube roughly demonstrated double-apex curves. The net photosynthetic rate of all
measures except for NF(no till + covering plastic film) and RS(rotary tillage + straw mulching) were generally slightly
higher than the contrast(NB) , but the difference was not significant. And the transpiration rate decreased firstly then in-
creased but decreased finally, TS(ploughing + straw mulching) was significantly higher than control (NB) by 3.63% .
(3) Conservation tillage measures except for TF(ploughing + covering plastic film) improved jujube production obvious-
ly. Comprehensive analysis showed that TS had higher SPAD, net photosynthetic rate, transpiration rate and yield, which
can be used for jujube orchard management in the target area.

Keywords: jujube; conservation tillage ; photosynthetic characteristics; yield
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Table 1  Description of different tillage treatments

AbFE Treatments

I Methods

B + F5FT 235 Ploughing + straw mulching(TS)

B+ BB 35 Ploughing + covering plastic film(TF)

#F + #H Ploughing + bare(TB)

JERF + FEFT B 6 Rotary tillage + straw mulching(RS)
JiEHkE + B S Rotary tillage + covering plastic film(RF)
JERF + #RHI Rotary tillage + bare( RB)

Gad + FEFFEL R No-till + straw mulching(NS)

Sk + BB 6 No-till + covering plastic film(NF)

BBk + BH No-till + bare(NB)

FIFHE B FEFT Covering straw after ploughing

TR WA 18] 4 55 S8R HUE Tree roots covering plastic film after ploughing
FHHEAE 9 20 ~ 30 em, A7 3% Ploughing depth of 20 to 30 ¢m, not covered
WEHE 5 25554 Rotary tillage after covering straw

RERF G A AT ) 25 SR Rotary tillage tree roots after covering plastic film
TERFRE N 10 ~ 20 cm, NI Rotary tillage depth of 10 to 20 cm, not covered
AHHE, EIEE HFEFT No tillage, covering straw directly

BRI AT 1) 26 1 2 SRR No tillage, tree roots covering plastic film
RHEFTAEMTALFE Don’ t make any processing
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Fig.1 Effects of conservation tillage on chlorophyll content of jujube leaf
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Fig.2 Effects of conservation tillage on photosynthetic rate of jujube at different stages
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Fig.3  Effects of conservation tillage on transpiration rate of jujube at different stages
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Fig.4  Diurnal variations of Pn in fruit setting stage of jujube
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Table 2 Effects of conservation tillage on jujube yield

PMCEBEFORE  MREE  BEORE —_——
AbFE Physiological fruit drop  Yield Fruit )Yiei
Treatments  weight per plant per plant abscission /(kg-hm~?)
/kg /kg rate/ %
NS 0.88ahc 1.46b 37.61 4869.10b
NB(CK) 0.50c 1.47b 25.38 4902 .45b
NF 1.05a 1.57b 40.08 5235.95b
RS 0.53be 2.10ab 20.23 7003 .50ab
RB 0.83abc 2.52a 24.78 8404.20a
RF 1.00ab 1.75b 36.36 5836.25b
TS 0.6labc 2.65a 18.71 8837.75a
TB 1.07a 2.11ab 33.65 7036.85ab
TF 0.60abc 0.69¢ 46.51 2301.15¢

T [ — S AR T B RR 5% K28 57 B o
Note: : Values followed by different letters in the same column mean sig-

nificant difference at 5% level.
3 9w

HAT, TR PERHEROR 2 O PR3P 215 K
TR G R IESE Y PR R Ty N A A
BE A 4y R A — T S o Al 2R R R T
T e S DX b A P Y S, AR B, b SR AR R
BT 4 AMSE 2L B 28, R HEHHE
FORBEILSAT St D, I LUEY RS FF 2 Se 32
AT AR5 DR K kL AU, R Ik T LA 3 0
BRI RN EE  MEERIX A SRS, S A] F54E
Ko T LATE e 980 DX St PR A P B AT R
ML E

TEEASE R OUE R BR S AOR = 5 1)
PRIER Z—, PRI AT £ 8 D & e 1 55 2 Al DR pR R 1

PRI SR AR e M ) e T A AR R R A
PRI 4OGA HR (Pr) OGS E R i E R
HISH, O TR A VR RS ES , B 5 VEY 0 R4
PR TR AP SE R R
H S 3 00 7 A SR Py A 2R i, o TS AR AR
Bl ARVAF W R 20D AR NI 2
JSCRA SR 2T b T N R AL Y G
R RIR B > BERE > Sk AN R 5 b 2
A R EPAFEFF BTG > P > B, LAk
S R H AR Ak R S50 NG 2R, Ui BH 4%
AEFRFFAE A PRI S . 3% 5 5l B 4 i 5
FEAR— 0, H R IR AT I8 B AL B 2% T 6 A AR R
B /N AR R G ORI T R
PR TR, A ALFRER NF, RS AMgOG 4 3R Bk
g ETXIR(NB) , 2 RARE

PRBPPERFAE AT LAAS R 2 B M i AR S VR
MR =, 3R 2 WTAE AR E RS
kR TF Sh e de M a7 i, HBCR B ek
TS & TH/IMA TF 73.96% , 2 P HI % 5. 3% 9% 5
VLIRS AR 35 T A TR N B i, R
Sl SR S RS AT 265 , T DA VR 7 10 3
75 T o A A TR 5 2 I M 2 TS K
HEEL AR 2 R E] 73.6% F1 12.9% . MFE
HR A AT B i 21 2 P ) 2 PR 2 h ik A BER
JH RO 2 SR A A B i) 45 B el /b A
kAR

L5 LR AR T A5 R AR 3 PRV 1 e b
TSCEIBHR #1725 ) b 3LEL AT & &5 11 SPAD fH L 16
B A R HOR AN R A O X R A A
eI (EARRESE R AR R R4 MR RS it X
B FR R B R T P R R L &R
R 2N 25 6 7% B8, WO R it — 2B 5E .

& % X #:

(1] Bk, k3, ™ B o AR P R E B AR X R e A e
S KOK AR AR 0 7] o E AR K R 7K L, 2009, (2)
66-69.

(2] skighf, SRR, bR B 5 AR EERHERF B0 R Rt
XFHELT] . o E AR R 224k , 2005, 10(1) :16-20.

(3] & 2,755, T 25, % LIEPHE KRS IR B & /N A4
AR S 7= B RE IR [ ] Ak TRE#4] ,2007,23(2) :48-53.

(4] E ¥5.6k BLGUKRE, % BHETIEBHEN &N E A1
PR BRE [T . 22 224k ,2009,29(3) : 480-483 .

(5] IE7 %, X EZE . H A W E DA ER MBI [I]. [E 2 %W,
1989,16(8) :168-172.

(F#% 81 W)



55 4 1]

DAL A PLICHUIE BCRERS T 5 B X 5k SR T - e % & i 81

~100.0% . et A HUE AL 2R A, H 4 398 4% &%
AR HE T3 ik 3R Bt A2 2R P o 10 384 Jonn g 38, mT LA
L4 A N0 20 S PR A I A R IR I
ot . THIEEIE R PR Z B 2R R R R, it A
JURH A —ANEEFE R, Wife 7 7 5| #0E X
FH -4 554 (pH B A AL S A 5 5F) VAR
i K S P RN s A AR AR A
AR R IR BFSER T ZER AR T

S % X #k:

[1] Chen Qing, Zhang Xiao-sheng, Zhang Hong-yan, et al. Evaluation of
current fertilizer practice and soil fertility in vegetable production in the
Beijing region[ J]. Nutrient Cycling in Agroecosyst, 2004,69:51-58.

[2] Thompson R B, Martinez-Gaitan C, Gallardo M, et al. Identification
of irrigation and N management practices that contribute to nitrate
leaching loss from an intensive vegetable production system by use of a
comprehensive survey[ J]. Agricultural Water Management, 2007,89:
261-274.

[3] Harrison R, Webb J. A review of the effect of N fertilizer type on
gaseous emissions[ J]. Advances in Agronomy, 2001,73:65-108.

[4] Zhang Y, Dore A J, Ma L, et al. Agricultural ammonia emissions in-
ventory and spatial distribution in the North China Plain[J]. Environ-
mental Pollution, 2010, 158(2) :490-501 .

[5] Klimont Z. Current and Future Emissions of Ammonia in China[ C]//
The 4th Workshop on the Transport of Air Pollutants in Asia. Luxem-
bourg, Austria: International Institute for Applied Systems Analysis,
2001 .

6] RIER,CRZ. AR (M. B Rt LR R,
1992:171-194.

[7] Davidson E. The contribution of manure and fertilizer nitrogen to atmo-
spheric nitrous oxide since 1860[J]. Nature Geoscience, 2009,2:659-
662.

(8]

(9]

[10]

(11]

[12]

[13]
[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

B , LT, AR L A5 R A B AN C R X 5 e
IR R AR )] K T ARERAR L 2010,24(5) :199-203.
WNE AR, E RS A MU & i X H O
2 LSRR AW (1] ER AR, 2012, 45 (21) : 4403-
4414.

Whe, Ot i, &8, 5% W RS TR R T
[J]. HHE2E 4, 2005,42(2) :253-259.

Tian Guangming, Gao Jinliu, Cai Zucong, et al. Ammonia volatiliza-
tion from winter wheat field topdressed with ureal J]. Pedosphere,,
1998,8(4):331-3361.

FREER SRELT (TR G, 55 SR R B R K R 3R AL
WHFE[)] FREERR,2011,32(2) : 345-350.

THG R . TR IM] A h E S i, 2010.
TR WRIGERE , AR, 45 7 BRI S A 7 BUR Bite AE
AFFER RN HE L] 7 BURAMBH 2004, 2:44-47 .

KEE, BRI, B, S RIS T L - RS
RATHREN S KA [)] . IR, 2004,35(2) 1 130-135.
K2 WRIGERE , B AL, 55 AR K U XS 7736 — SRR
HWHRPAZFIHS L NO;~ - N R [J]. H3E R,
2007, 38(5) :906-910.

B OOR, RE W, 5 A RK AR HOLR E4F T
HOTHIE A L m L] E A SO 224k ,2012,20(11) :
1413-1419.

LI ZEALT B 4 B, 45 B0V e DR AR E e 3
LR 3R [T] . 3241, 2001, 38(3) : 324-332.

LRI, IR SR AN AF AT AL B IR R A R P I R R
PR R 2 ()] AR L2 B4k , 2008, 28(1) : 113-118.
Ma B L, Wu T Y, Tremblay N, et al. On-farm assessment of the
amount and timing of nitrogen fertilizer on ammonia volatilization[ J] .
Agronomy Journal, 2010, 102:134-144.

ZRIFRN, BRI, XU B, 45 Tl A =0 B 0K H 1) - 38
AR ] AR A1, 2009,29(1) :307-314.

#HOOW, R, M, & AR R H A R R
PRI ] . b EAESR AR, 2011,19(5) 1 11151121

(L#% 68 W)

[6] FErA MM AOLA A AL S EEX LA CO, YIRS
BEAU[)] . At 40, 2009,24(3) : 134-137.

(7] Br M, REF, TR, 5. CO, W EE TR X+ 2 Mha T/
S Ve FA AT AL T T A s i [ 0] 0 2B 25 2% 41, 2000, 11
(6):81-84.

(8] SR, B 58, WZELL, 45 A T BHE S HE XS 7 o /D 22 T T
SEEFFER A [T]. H A R 2741k ,2009,44(1) :64-68..

(9] BRIz, KA CRAP PRI T SR IRTIAT 3 A FH - 5K 43 1 1
)], BARBEIRAE I, 2013,28(2) :234-243.

[10] B&M, REHE,F &5 AP ER 13 YR X
K s [J] Al TRE2# 41, 2008,24(10) :40-44.

(1] B 4%, 5RCRS . St S 8 T i A W Bt S 2 R 5 )

[ Hr ol Rz 2740, 2004 ,39(6) : 634-638.

[12] Claudia P J, Sisti Rainoldo Kohhann, Bruno J R. Change in carbon

and nitrogen stocks in soil under 13 years of conventional or zero

tillage in southern Brazil[ J]. Soil & Tillage Research, 2004,76:39-

[13]

[16]

[17]

[18]

[19]

58.

Shipitalo M J, Dick W A, Edwards W M. Conservation tillage and
macropore factors that affect water movement and the fate of chemicals
[J7. Soil & Tillage Research, 2000,53:167-183.

ZRANITI S 1 e S R P Tl e R (DO VN e b ek KN
PG PERRZ R (1] Bk 274 , 2010, 19(1) : 113-120.

BriE T, Ak B X0 SCR A5 QR PRI O SO0 2 N2 E SR )
Jod AR B i B ()] A2, 2012,2(12) :6-11.
PRFE 0, VFAROE, B . 1P 2 G AP PR RR A BOR ) B C
FEIMT . JE5T A E A RAE, 2010 1-28.

EARE,ZE B R S AR A R SR A ot S
AERI TR R (1] 55 AR R 22241, 2012, 24(3) : 31-35.

F B CRBIEE PR E , SF R AL N 3 AL M ST K
PEM i )] PR Al 241, 2006, 19(2) :192-195.
TR W5, BAETY, AF R S BT TR 1 £
T [J] . 4l TRE2EHR ,2012,24(4) :99-102.



