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B EAGATANECATRARBMHEKEKR A HBEROSRRAAABNARL. Y EERLERHE
BARUHERE. KAT207 5108 ~200 59 ARKAIMERERRPEA LR ELE S W T L . AETTHE
REHRTERABMEARMAEF A IBER FEPRESR, 2RAN - BEEMAFEHEERBTARK
HERA A RIS BERT AR B(MDAS R MEERFRF TAARELEELEEC(VO)2 ;5
FRAFENL AXELRRRETRERE AABTAMAGCESRE Ve 4 RZEEEMEA MERRELA
BEZHEREFAMX A AZEARER(CATER ERE Ve A RLFAIEEHF AiMX. BH . EARBEHTA

RREEAASARBRETONEES.

XEA: AABHERD: KA F SEE R BXHS

FESES: 5641.3 X HEARIRAD: A

B ( Capsicum annuum L.) ERE T ZRHEY
ZHEYZ— ER-HHEOPEE-EMHE LI
HELHEB, ERERE L™ &L ORI & ks
el B 2 5RO A 15.95%
PWMABMERNNERS , ZEHREHRARE
EFEHEP TR BRAE KR, WX TH81E
FMRABWHH AR L. & TFEEBERA L™
AR WA A BT . B, BITR M
BERNRERENHKEKEHE ] EMENE
e, AL B R EEE L, AR
EREE RS, K% T AR F ok B4R
Bt AR A KR R R RS RN
MERE, BhESEVHREN, LRI KE K
B, 6 AR 3 1 I BORUR SE Ve T 4 B A Al i
BEYERIR.BEAIEHLTR Ve FENT
R MR — B BMUR L Ve SRR E KHE
MTHMEEMM, BRESOHITRNA, HrT
DA MR R o B D, 4 /b DU B3R
BT FHEENRTHERAENRSEK &
BB R , {58 AL ke ] 4k 4 1) 25 1 i 4 i LE 45138 m , e 2R
S5 HC IR A8 o 3 T4 2k BB k- 72
AR EEAGEHZEHRERL. EXHRTA
FRTEMN RBERAEREREG RETFREEGEH
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1 ME 5%

R F 2007 45 10 A ~2009 4E 9 A EF LR M
B RFKTEHRARFRRGHT, RE 1+
FEYEL . 2007 & 10 BIRKAT 0~ 20 em T EFH 4
WK H VLR 14.78 g/keg, W R 59.48 mg/kg, H
B 23.49 mg/kg, 7L 71.63 mg/kg, pH 8. 1,
2008 £ 10 HIXKRT 0~20 em L EFR SR K . H
LR 15.14 g/kg, B 2 62.28 mg/kg, B 3 B% 26.31
mg/kg, B R 70.20 mg/kg,pH 8.2,
1.1 KEigit

2007 4F 10 A ~ 2008 4 9 A : iR & % ( Lactuca
sativa L.) /N3 ( Triticum aestivum L. )2 i 7E 40 B
(Gralick T1 f1 T2) , EE 4 K, 4 51 F 2007 4 10
A5207F 11 BR#,BEMEDRES N EX, L
WHE)—8, BEMNEYT 200845 AF T4
Wk, PEEHHN 14.4 m*(2.4 mx6.0 m), K4
2, MRS EHS R IR LB R R ER
E£7,2008 5 A 28 HBEH ., B/MX 447, 87X 2 %,
NEE 0.6 mx0.4me BRERAMM ELEPHBARE
56.46 kg/hm® B B — 8 75.00 kg/hm® 5 AE (B B8
#)90.28 kg/hm®, 2008 4F 6 H 28 H B /XK H
— B/ 10 ¥k #Ric. 2008 47 A 15 H#12008 458 A
26 H B KR £ 28.23 kg/hm® . B 88 — # 37.50
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kg/hm? 59 B 45.14 kg/hm®, B HBRHE WY T
2008 4F 10 A 4 Bk -

200845 10 H ~2009 £ 9 A RBREF /I FE
FK 3% (Allium satioum L.)3 TRIZELL 2R (4 5132 N
T, T2 f T3), EX 4 K, 3 F 2008 4E 10 A HH)
HOFEE LR EKRE, LR, ME
F144m*(2.4mx6.0m), KIBLALTE—F, 3 F/k
Y F 2009 €€ 5 AP FHKRK, LR &F
B BN GERE, 20004 6 A3 HE
BEPXFHHEIT, BN 2H, XIE0.6 mx0.4 m,
BRI A L EFHEARK 56.46 kg/hm® B MR &
75.00 kg/hm® 47 AE (B B #F )90.28 kg/hm?, 2009 4
6 A 26 HE/PXEKH—BH 10 %RAFIT,2009 £F 7
A8 HM?20 48 8 10 HYBEMKE 28.23
kg/hm® . B§ M — 8% 37.50 kg/hm? 5§ B 45.14 kg/hm®,
& Ab IR LR A T 2009 4E 9 A 25 HiKk i,

BREEHESKHME, #EKERHEBRNRX
FAKER 70% ~85%

1.2 MEWERBE

1.2.1 KHEWHEKEEHEEFE F20084F10H3H
200049 H 24 H, XWEMBEKRHETHE. AE
R & Subk®, iR R RUEREMER, Z K
B R o AL

1.2.2 FExiE H1E KREBRELM 2008 F 7
B 16 HIF42 2008 4 10 A 3 HER 13 d OB
REXM— K, FHBEICR . BEHLEWIERNR
BB A, R B AR,

B2 LRBMBLMN20047 A 13 AFHE
20099 H 24 BER R2dMABRBEERB K,
FMBHFIEF, BEH WD ROLBHR ™R,
RBLBHMEA R’

1.2.3 M-t A BB (MDA R THEP
BEW AT 45 R M (2008 £ 8 H 22 H #2009
F8A9H), MEPMEMAKEER —BAHTH
3~ 4 ntFHATHE, H M (MDA) AR R AR
BHZR®EL N E; BELY LR (SOD) EH R
A NBT & JR 3k 3 20 5 53 @ /L Y7 8 (POD) % #: R A
AR 0 0] 53 AL S (CAT) ISt R A &
SMI R R ED, SERAAER 3K, RHE
FHE. ,

1.2.4 ERMWEH SIXEIBRKEYSIK
0 RBKEBRE, WBEERIR, HHEH®E
EURE Ve AR, KAH MU EENEHEE
ERIES A NOHHZ R EANBRSES, 8
AFEB- 1B HERUMER SR A TERERL

HkE, KREWENEET PEITEF G RHERIH
EFoW, BRMEHEL 3K, BEBEHME, #E
At ) 5 7= B 1 R ) — B
1.3 MESH

B is $i B SAS B #1740 47, LSR % T &
HHE,

2 RS54

2.1 FEWEXGSEEEFKERKTNT RO
2aIRBERER, FRATELE TR ERE
BRESHEIRSABARE-B(RD. £ 1FEXR
PRHBKB N B R ES NEE LR EER;F2
FRERGKROUURFERS BERHDEEM
KF#6.15M7.13%, 2 a RBH, FLAHTAR
B GERN T BEEE B U NEER
HRAFEBRK BERREBEKFE. £ 1 FHLK
REHEHERUSSERR. BERLANEE
12.52% ;56 2 SE WML BR o LS fL B S o KR 2E >
BEES>NEHE . ERREE.

NELBRTUBH,2 FRE PR BBEL™
BERFMELETEABERER -, £ 1K
BYRHRRETRABFEE > PEE HERER
ZEEKE, ME2ERBER=RBRUKRZERR,
SRR EEMNEETEN 1.27 7 3.00 1%, %
FHBE, XAABRBTRFS/MEMAL, HBRA
B, 0 L S R D R B AT A R IR
WEZMFFS, AT 8 KFFELL T L ERT
HBREERTIEE  BLEREFTEE T IEHE,
BB F RSN KRR A B E, WBR
FONTRK T REMERNRRR BRE TR,
2.2 TEBEILFBHF A B (MDA)FFEH

AR W

R LB AR R A B E
(%£2). MDA RH THYHLBEEERELEL
HT2GE HAARBEEEREE S EhRY
Mr=£EM, MDA S RBAB L RZHALNREPHE
HEHM, WE 2 TLUEF S, LB A MDA &
BYUNMNEERER. F1EXRFLBERYH
MDA SBA/PEFE> EHFHE, NP 2 FLBMHH
MDA & BH/PEE > BHE > KFHE,

H ALY 1L B (SOD) #at 4 4k ¥ A (POD) B
B IE v E AL EE,S0D HIEKR O, L FIlE i
a1l 0,7 My AL B B 0,7, RIR =4 H,0,1'%,
AT %ot A= 4 BEE B T 6 P 5 AR R B 45 B, T POD RE
#4k B0, KRS TEM, i 2 ALES,
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ARG T L BHH H SOD.POD Fil CAT {EHETE2 a
REPHTBHEEE—B, £ 1 FHEP SOD
M POD EHHUEHERE B ERL/NEE
4.73%M 23.10% . CATEHNEBEE >/ NEE B
ERRZBEKE, 524X RF SOD M CAT &
HELBES ARG > BEESNEE . ERE
E, KHELZHEHH SOD FHAFBEERFLE

BHEM/NEE 7.84% F1 13.40% ; KA ELH M0
K CATEHMSH B ER S HEMNEEI.53%
F135.75% . LB POD SEH B BRI KFE
E>NEE>RFE BARELER. 22 RBRHE
REW EAFRMELET , LKHEMHH MDA S &
¥LUNERER R, WM A SOD fl CAT {3 /b
TR,

F1 FANMETLZHEABESERBEN>R
Table 1 The growth and yield of hot pepper with different proceding crops

Fi i3 B & (cm) 28 (mm) W i B (em?) 7= 8 (kg/m?)
Year Treatment Height Stem diameter Area Yield
B4 Tl 79.86+0.87 a 9.98+0.46 a 19.01£0.74 a 2.12+0.12a
1st year T2 78.44+1.73 a 10.05+0.16 a 17.14£0.94 b 1.92£0.36 a
Tl 116.13+5.30 a 11.70£1.36 a 19.27+0.14 B 3.22+ 0.22B
#2m T2 109.40+1.27 b 11.902£0.75 a 16.1720.19C 1.36+0.30 C
2nd year
T3 108.40+£4.03 b 11.73+1.41 a 22.31:0.59 A 4.08 +0.35A

: ARKADEFHFNNEERE 190 5% ZEKF.

Note: Different capital and small letters mean significant difference at 1% and 5% level respectively.

*#2 FAEANETEZHEMHEFR _B(MDA) R RMRAPEREE
Table 2 The MDA content and enzyme activity of hot pepper’ leaves with different proceding crops

3 b i:3:] N R MDA HE Y LR SOD i ® L1 8 POD i3 L E 88 CAT
Year Treatment (mmol/gFW) {u/(g-h)] (ug/gFW) (u/(g*min))
14 Ti 11.46+1.67 a 562.48+2.27 a 31.04+£25.01 a 143.74+3.21 a
Ist year T2 12.72+1.62 a 537.07+3.74 b 25.19£17.42b 132.34+3.06 a

Tl 6.37+0.38 a 279.09+8.16 b 35.18+25.83 b 145.51 £ 12.85 ab
w2% T2 6.59+0.62 a 265.40+4.90 b 48.04+£21.25a 117.41+£13.25 b
2nd year

T3 ! 6.18+0.26 a 300.97+9.10 a 49.66+21.8]1 a 159.38+8.85 a

HRRAAEFRRESFSE 5% B EKT,
Note: Different small letters mean significant difference at 5% level.
2.3 FARWMEMLEBRELKRGVE
MRIAEL,2 a MERPRHEWRE Ve 58
EELHEAHAEEER HUNEERS MHAE
MERBEAERCHAHEEELR, F 1 FRXB
PHhEERBEBEEL Ve S BEERLEFE
24.77% ;2 FRRP/IEEZRBRAELE Ve B E
SFHBERBLEFEMKFRE34.73% M 25.95%,
2a R PRABMR LB FEHUREEER , ML
HEMK. £1 58P RPN RLHELER.F
PLBHRELE KB IEE > BFE. £ 2H81KR
BRPASBMRLHEEARSETBENNEH
SEEE>AWE MANBSESHESEAREME
HRABERERMREEKENNEEE > KF
H>/MEE,
2.4 EBHEELTRSRRIEHRNEEH
BHBRELFBS SR ERRZRAHEXE

(RVER,B1FRRILFWELTRE Ve .l
BEEXRAGBRERZEAYIAMEX, HPEH
WRELEFES Ve S RMEXHLAIREEZ KL, &
BWTFRESHEEERZ M A KAD B EMLHE,
EHERBUEET -0.790, KHBELFRS
HERMRLYKEHRBEMAX, A REXT
BEKFE
MEARTUFTL, S 28R FREMBEL
FREEVeEE BSRNFEEAERSTEZAY
BOMX, HPREHMRELT]ES ve MM E R
Bz BN EEY AR BEKTE, KHEBWPEL
FEREABRMRLEKEZ M HLES R
BEKF. 2ERRPERHERRETBS5RELAEN
MEBZEMMERERAR XTESXHENELE
SEATHAR, 2ERBRERBEEREH, L5
FRESREABEEAMX,
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Table 3 The quality of lot peper fruit with the different proceding crops
FH i3: Ve B (mg/100g) 4, 5 # (ms/cm) 44 3 g/ mg) AILK(%) BKE(%)
Year Treatments Vitamin C content Conductivity Free amino acid Organic acid Water content
14 Tl 28.78+5.78 b 5.57+1.05a 0.71£0.05 a 4.76+0.80 a 83.83+0.56 a
Ist year v 35.91£7.83a 5.44:+1.29a 0.74+0.04 a 4.80£0.95a 83.1920.75a
T1 39.01£3.59b 3.63£0.22a 0.21£0.02 a 1.83£0.18 a 90.77+0.55 a
w2k T2 52.56+3.72 a 3.23+0.28 a 0.22+0.02 a 1.80+ 0.16a 90.55+0.97 a
2nd year
T3 41.73£2.72 b 3.26+0.30 a 0.19£0.02 a 2.51+0.41 a 90.75+0.71 a
H: ARDMEFHRREREL D EEKF.
Note: Different small letters mean significant difference at 5% level.
B4 ZRBREIFBRSRRGOAXE
Table 4 Correlation between yield and quality of hot pepper
F4 Ve L WemEAER =R REHKE
Year Conductivity Free amino acid Organic acid Water content of fruit
% 14F Ist year -0.982" " 0.646 -0.7%0 -0.523 0.687
% 2 #F 2nd year -0.847" -0.485 -0.822° 0.670 0.506

W "RBESHARFHEREE " » "REE 1K FHEEDE,

Note: “ % ” means significant correlativity at 5% level; “ * * ” means significant correlativity at 1% level.

2.5 ZEWAA MDA ERAMRPUBEES BR
EiRAE X
LB i MDA BB AR EEESRI R
FIEFHARESITER (RS ER,F 1 FEB
FMDA RSB SRELESE WHHEERMEKEZ
FYLEHRME, ME Ve AN KRS EEIEMHK,

KPP MDASBERELFKBZRMHMXERIRE
EKF, LBEBMH SOD Al POD &4 5 R £ & &
ZRIM AR L S B R — B, M K55
BEXSKFE, M CATHEHM MDA SRS R %
MR ZE A S AR, A CAT il S
REVe FHZAMARKRE,

®5 ZBEHRX MDA SRURPBELE RREEXE
Table 5 Correlation between MDA content and enzyme activity of leaves and qualit.y of hot pepper

F4 Ve LA W E RS EEN. REEKkE
Year Conductivity Free amino acid Organic acid Water content of fruit
) MDA 0.485 -0.692 -0.169 0.748 -0.974" "
%14 SOD -0.540 0.534 -0.229 -0.578 -0.487
Lst year POD -0.582 0.451 -0.197 0.696 -0.439
CAT -0.859" 0.120 0.241 -0.286 0.800
MDA 0.458 -0.691 -0.747" 0.619 -0.936" "
%o SOD -0.480 -0.644 -0.215 0.881" " 0.540
2nd year POD 0.479 -0.294 -0.144 0.575 -0.141
CAT -0.718" -0.608 -0.141 -0.782" 0.580

W THY 2 "R RHXBES 2 12K TFEE.

Note: “*” and “ ¥ * " mean significant correlativity at 5% and 1% level respectively.

B2 HFERRPLHEM A MDA S B 5RLK
RS R Z BRI G R B R 558 1 FR A —
Blo P MDA SRS EEMMR LT K
B2 IR 6 A e 40 K B B A B3 R OKOF
SOD EM S RELANMET B M 2R B EIEMK;
CATHHSHEGRE Ve HAVRERZHNE R %

i XK. POD {EHES REL & 5 4545 2 16 i #E et
HEBEESR,

2EARERRY, RAHMH A MDA BB 54
B Ve B BEEMAE, M5B ISR HEEAERM
REGKBEOMK, HHRPBEHS Ve &
B WEEERIBENRELAKBEEAMX. BE
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&, LRI MDA & /AR EIEE S REL &
RZEERHEX,

3 i ®

3.1 AREEENEEBEEKEKNRNOKM
R MRy MR RR L B, HE
B, kA R IER, FRBTEEY S IEE
PRBRS EMERFENERARE, KAEARE
KEDERS THMHKS IR AR, MEMHE
% E N S AR LB E w0 EkEREEER
MERKEE  TEREDMH & MK ERE &,
EAREH 2FRRPEAERKE Y URFER
BOMEMYUNEERS,
HEBRNAKPDEEEZEHILEAEANRE, £
FRG, B ERREFERTERAEEE > ME
B 2EHERIKFE> REES>/MEE, 2
FREPHREBRET=BYUNEERMK. HHA
INEFETREMAH M AR BET A,
W TRER ],
3.2 ABHEEILZEMATA T B (MDA)MRP
B E AR W
MDAM BB EHYEERSEGEFE T X
. T SOD N4 H B &M EERRF,POD M CAT £
EEMERR H0, WER"Y #alEIRRR
SHEHERN O FEMEMM M MM A E,
AHFEP,EE 1 FRAR P, LEHTH MDA 5 &
H/NERE > BEH, T SOD,POD Ml CAT K
BHES/NEHE, E2EMAETRINELE>E
i > KFFE, T SOD.POD Fl CAT & 4 2 LA K 4%
HEGE. WHEREBRARE/NE LT O RE
BTREFEMKGE EMMNETRERMKEE
KR,
3.3 AEHNENEHBELBRAOZT
EHRETUREED KT HAARH.DE
S5EERERBEEDEMERDRY, D EE L H
RHFRESEREHNTHEARS R, &
MRS IBIR R, AN B AR RN IR
BEA. AR 2FREVPRHEBMEL Ve T H
EELAEESTEEER BHUPMEERER. B
HH A [ A 2E VR ) 3 2k BOMUR S Ve B BB MR X,
3.4 SHEMRLTRERRERAHELY
F1HERRD REBRETRS Ve . lERE
EMANAVRSEZAYEAME, 2 KR
h.EES VeER AR EARBEARRTEZR
HEFHEX HRARAKEHTRSRERERER

X, X 5B E 0 B R 4% R—B
3.5 ZEMHE MDA SRMRPHEBERSRRE

RRAXE

2EBRPRHEMT i MDA F & 5&HHK Ve
FREEMAX MS5HSE BEAERMRLEK
BEAMX, HARPEBEES Ve S W
BEMIBNRLEKBERAER,

FRES  BRNRETUEFERBHEHEM Ve
HROHEER T A MDA S & FEET M A H
VERRIGEYE. N TR MR U E R ER
RERLR , MBERANEE,

4 4

ERVFRBEF BEERGEERTEABIR
T BUR BT S R P WS 1 BRAE MDA B LB R
HHREE  RERRMRLT & MNEEEBEEF
RELBBMR L Vo & 8, AT K& L HRMR L&
B #2HRRP BEENRFERBERAR
B AR AN R PR TR, R MDA B &,
REHEEDISE REXEB-RM/NEERER
BABMRL Ve &8, NTTRER LR,

FREP KFEMZFERBRESLHBE
L E, BERARBBM MDA &8, &M R
MY, Bk, Kas S F Y AR BABMBERH
Y
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Effects of different proceding crops on growth physiology and quality of hot pepper

JIA Wen-yan', LIANG Yin-li'*?, BAI Cai-hong', ZHU Yan-li®, PENG Qiang*, LIN Xing-jun?, CHEN Chen®
(1. College of Resources and Environment, Northwest A & F University, Yangling, Shaanxi 712100, China; 2. Institute of Soil
and Water Conservation , Chinese Academy of Sciences and Ministry of Water Resources, Yangling, Shaanxi 712100, China;

3. College of Life Science, Northwest A & F University, Yangling, Shaanxi 712100, China;

4. College of Forestry, Northwest A & F University , Yangling , Shaanxi 712100, China)

Abstract: To supply scientific basis for the proper planting mode of hot pepper, an experiment was conducted in
2007 - 10 ~ 2009 - 09 to study the growth, enzyme activity of leaves, fruit quality and the correlation between enzyme
activity and quality of hot pepper with different proceding crops. The test determined the morphology, enzyme activity,
yield and quality of peper fruit with the method of the combination of the field investigation and indoor experiment. The
results showed that: (1) Both the asparagus lettuce stubble and garlic stubble not only increased sharply the area and en-
zyme activity of leaves, but also decreased the malondialdehyde (MDA) content. The wheat stubble increased significant-
ly the content of vitamin C (Vc). (2) The yield of hot pepper in the wheat stubble treatment was lower than the aspara-
gus lettuce stubble and garlic stubble treatments. (3) There was remarkably positive correlation between MDA of leaves
and Vc content of fruit, but significantly negative correlation between MDA and water content of fruit. There was remark-
ably negative correlation between catalase (CAT) activity of leaves and Vc content of fruit. Both the garlic and asparagus
lettuce were proper proceding crops for hot pepper in this experiment.

Keywords: hot pepper; proceding crop; morphology; enzyme; quality; correlation



