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Abstract

To study the changes and correlations of various physiological indexes of different sweet pepper
cultivars under low temperature and low light conditions, and explore the identification indexes
of low temperature and low light resistance of sweet (pepper) pepper. In order to study of sweet
(hot) pepper seedlings leaf change of seven physiological indexes and its correlation with chilling
injury index. Six sweet (hot) peppers varieties (with Qiemen and Xiangyan one as control) were
chosen to investigate on low temperature and weak light. On fourteen and twenty-one days, rela-
tions between SOD and CAT activity and chilling injury index was a significant negative correlation;
On twenty-one days, Malondialdehyde content and permeability were significant positive correla-
tion with plant chilling injury index; On fourteen days, between proline content and soluble protein
content were significant negative correlation with plant chilling injury index. There indicators can
be used as a sweet (hot) pepper positive indicator of low temperature and poor light stress.
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1. 518

EAESR, REMBHEEZAE TR R IR, R IRE I X H bR S E AR,
BT AR TR BB, B M BE SR TR P A 2 TR 1T R[] (2] G
DAY 25 39 Y A PR A 1 40 W i B o 3 T R 37 R I B2 3. FA(Capsicum annuum L)
BB, MR IR MUK, R E RS IR KB —, ERE AT R
), AR SRR, (ERE S A KR 2R, SAEFSEREER k. FIL, R
HEARIRL 96 T 1 2 A AR (0 F IR AT A B R B W B B S S . BEE[3].
AT BE[4] S X IR 4% 1 T BB A K 77 T8 o 00 AT (IR R 26 7 993847 7 P50 REBRAE[S). B2
Je[6]+ J7BE[TVEWIIE T S5 Tt b AL R BR F S0 2 2 040 W7o A A2 MR B35 e 2 — 2%
PR KR AR R B 2 (3] [4] [5] [6] [7], MiAbH W Z R RIR. $ER AR %
(20, Ak, SEZTIR T AREE L AR T AR b A AR I I B E T o S8 IR 2 B (6)
MG 5,59 e 1 S R, 8 9 I8 P OB AT G0 55 Y o 7 W U T 1

2. HHRHS %

2.1 R

ZAR (B MU R 6 A, 4N AB91-W22-48123 . AB91-W222-49176 . BYT-4-1-3-6-8 .
AB91-DL-6428. HPJ-2-2-1-2-1. AB91-XB, KK P1-P6 Ko WHIEAEL 2 4N, 43R0 1T (R R L 55
xR, CKL)FIMRF 1 S (RIS ER IR, CK2)o ikt rhs A Ak 48 ARl 4 BV E MRk 5 B bl
REEFOIAE R AL RGBT
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22. WA

2.2.1. W@t

FAM P74 55°C~60°Cili/KIZ . 10%HiFE —fiH B e g —fE2F, T 72 LB HHRN, Gkt
Ji A AT E 7R L (R EDOR FIE AR AW ) . B WS IR Y L H ARAEE, KRR A = O ik B, R
EAH KB R . MEGEORTKE 4 1T 1 OEBANTSEFREIREIRZEL05C, K& LR
4000~5000 Ix. FElEETA] 8 hid. JEE 15°C (B)/SCHR)] [3], #HATA RN K FMKIR S5 e B . 25 T b2
J5 0. 7. 147121 d, GEELIRER((EECE 3~4 M)BATIEMRIE, HEE 3R B, 3REL.

222 MEMBERZ*

1) FEARA FIRE I E

ZHRIRAR B [B]107A T 4 Jubm e, N4 A GBS B EARIR 5 G158 T M1 2RI 0 5 e 0 4
BLREIR: 14 SE—mbib ok, HAEH RS FRERs 2 2 35— 0 OOK™E, 5 3 rhitgk
BEARIK, D TEEH A ERER: 3 4. B — S IR EE, 28 3 mhrt TR E K, GLIEERIK: 4
Goo B BUOKBEERERY, WREE, B3 MHBIUBKEE, O ERK 5 % AR EE,
TR IR NARREE . D AIELER S 14 F1 21 d i, SEil MG ERE SR, HEAERE(E (FH
PRE x ZE)I(S R x m g

2) Wi5E J5

SOD & PEM 2 K H NBT (% DY M) ek id Ji2 7 [9]; POD - Pl 2 K F & G AR By A A7k [10]; CAT %
PRI 2 R A0 e YRR 2 [9]s T S (MDA) & &I F TBA YE[9]; 5 LI 1tk (il s FH H Sk
[10], DAAEXTHURIS RN, nlE I E A e F 25 S0 G-250 v2:[10]; A2 e il e FH R 14 2
=R b k1] .
3. ZRES
3.1 KRS T ARG MMM EEFRRS EERY

RIS P4 KR 55 6 A0 B 14 F 21 d AR PR FEHE R 71 0.025~0.328 #1 0.027~0.497 (% 1), H
H1, Piv Py Pav Pyy Pe (A FHaEE CK, (MR 5560 R AT, 2 B IR 55 6 PR .
3.2. {RIBSSFETRHER) MM/ SOD. POD. CAT iEMNTHRESHEGAERBNRER

B ARIR 59 G A BRI TR G 2B K, BR36 S R I B SOD. CAT iE- P34 2 e 3 fin J5 BRIk ika 35, B P6 1)
it SOD. CAT W& AL 14 d 1A RS dest, HoAh st Mt i SOD. POD W& 35 AR EE 7 d ik 2 iy U,
HHr P2, P31 P6 [ Jy SOD. CAT iG55 CK2 fHif, AbEE 21 d Jo IR FF4 40 m (B s AR A
M Fr POD WE AR ERANE], B Bl i AR Ak, Jo i e ;AR AT A (52 2).

SR 5956 N R (B MUT A SOD. POD. CAT i 1 5 ok bk v H e E A S HEAT 23 4T,
SZER(E 3) iR, AbFE 14 A1 21 d K SOD. POD iEPE 543 14 1 21 d B RERRA FE e B0 2%

Table 1. Under low temperature and poor light chilling injury index of different sweet pepper cultivars at seedling stage
F 1 KRS T A REIRGR) MRS S Bk S B8

A B REL P1 P2 P3 P4 P5 P6 G| WL =
14d 0.025 0.053 0.023 0.025 0.05 0.039 0.232 0.056
21d 0.054 0.055 0.027 0.05 0.076 0.04 0.303 0.066
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Table 2. The SOD, POD, CAT activities of sweet (hot) pepper leaves under low temperature and poor light stress
2. RIRSSA T AR (ER) MMM/ SOD. POD. CAT &M

AhEERHL  BEWE16  HHF 16 HEWF16 L 3EHT 20 W21 3ZHF28 Tl WEE 15
od 215.42 130.83 212.92 173.33 179.83 159.58 164.58 167.08
7d 239.62 212.92 247.59 234.61 233.7 203.45 176.61 252.85
S0P 14d 228.7 210.1 232.1 228.35 220.12 226.4 190.7 210.01
21d 182.58 179.91 226.8 192.36 178.6 214.15 139.64 170.02
od 18.88 6.72 9.72 14.69 9.21 12.48 7.35 11.02
7d 22.26 18.9 15.55 42.08 34.18 20.01 20.01 29.65
Fop 14d 44.79 29.99 25.23 41.73 26.93 31.49 35.59 18.69
21d 20.43 18.9 21.06 22.34 30.07 28.36 19.16 17.02
0d 0.507 0.261 0.42 0.474 0.289 0.374 0.217 0.387
7d 0.514 0.356 0.534 0.534 0.534 0.412 0.297 0.72
AT 14d 0.43 0.301 0.464 0.426 0.329 0.374 0.207 0.3
21d 0.284 0.279 0.457 0.318 0.275 0.376 0.123 0.245

Table 3. The correlation coefficient of sweet(hot) pepper leaves between SOD, POD, CAT activities and chilling injury in-
dex under low temperature and poor light stress

5 3. (KBS TEER)HH & SOD. POD. CAT &M E5AEIEMINEX R

R ) Ak 3 ) () LB
I B 144 o1
14d -0.892" -0.850"
SOD
21d -0.850" -0.819"
14d -0.51 —0.259
POD
21d -0.167 -0.291
14d -0.817" -0.801"
CAT
21 -0.808" -0.798"

WEAAIE, 1 POD &S ERRETCH BN kiAo, 4 14 1 21 d - SOD. CAT
T8 M T DAVE A GBR) B v R U 55 ' 14 1 5 e FE s o

33 RESBATHERHAA_BSEREERZNTUEHSERRERRHXR

B IR 59 C AL I (A O RES, B CAROMUH A 88 B8 R 2 5eT o PR a3, 1l b o ey o
AN SR, BIERWATE 7 d Ik R, PS I BLM A mg, HUE SRR 2 I R AL #A A (F 4).

XI55 T SARXE CROMA R 7 Rl 2R R AR F B ORUERAT 8T, SR (R
5)Eor, BIRAHCH)BU A A S R BER A 21 d MY ETERA FIE R B B
Uk, AREE 21 d YT R B ASAE AT DU B A B AR 35 06 VE 2 E R R .

34. RESFATHEDHHATAEEER. HERIEHTURASERSETERNXR
IR IS G AL i AR RGBT Fr rA TR R L IR & S K, 8 MM RHY 2 g R AR (ke 35
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Table 4. The MDA and membrane permeability changes of sweet (hot) pepper leaves under low temperature and poor light
stress membrane permeability
4. RRSBFATIAREFHE)MRMNH AR B R RSEENTL

A FE R P1 P2 P3 P4 P5 P6 CK1 CK2
0d 7.84 6.59 6.81 8.97 8.04 3.01 1.40 5.92
7d 9.16 15.82 12.13 15.22 17.87 8.76 12.75 8.74
MDA
14 d 7.81 7.73 6.89 6.86 10.12 7.31 9.49 10.13
21d 6.09 6.19 5.65 5.88 6.39 5.78 7.50 6.59
0d 0.30 0.36 0.29 0.47 0.34 0.32 0.38 0.38
7d 041 0.54 0.42 0.31 0.49 0.39 0.24 0.41
BIER
14 d 0.36 0.22 0.31 0.30 0.37 0.37 0.50 0.36
21d 0.31 0.32 0.30 0.36 0.31 0.32 0.35 0.31

Table 5. The correlation coefficient of sweet (hot) pepper leaves between MDA, membrane permeability and chilling injury
index under low temperature and poor light stress

F5 REBATHE)MHAA_BESE, SEXRSREHRMNEXRY

NG G () LB/
(I B 144 oy
14d 0.475 0.913"
MDA
21d 0.431 0.905™
14d 0.673 0.799”
21d 0.663 0.803™

Fr P6 2R & 7 14 d [FIARIEAE, FE A sAh LB 7d J5 A8 BE(E HALRE 14 d JFIAH BT R, 41
st F(P2. P3. PS)IM Fal i Ve (1 & EARER 21 d JE ¥ AR B AT /KT, SRR 55 e I A R CK2 A
(% 6).

SRR ISE T SRE R AR AT PR SR . ER & 5 AR R B A R AT o
SERCE )RR, W R GBI AR B . W ERR S B S AR 14 d A ARA FIE R B3
. Bk, AbEE 14 d B R RETES . 2R S R T AR DY S OB LA v TG 55 06 T 1 25 FiE
Fro

4. R 5T

YY) Z RS E R, PUAEERP I RAFSWATRE, SRAIEREL, UERN R SR
T2[12] [13] [14]. POD. CAT £l SOD 2 fR4 RS E ) 3 Fhfilg, FLr, SOD J&A= WA P fi B ZE (135 B
AN —, EReA R IERR B AL, SR E P [15] [16], T POD #1 CAT 1] LLIERR AN I
HoO,,  HEHF 1A N HVE IR AR P . W0 B A i AR i A 4l e 2B K2 31 7 — e SUm, v CAT
H1 SOD ¥ ML BRI 55 ' C AL BRI [R] (e 5% L FHG R, mint i POD W& B EC N E A4, T
EHETIE. AbFEE 14 A1 21 d B SOD. CAT G PE S5 ACEE 14 A1 21 d (IAEARYS 6 503 B A .3 Fuk
%, SOD. CAT &tk v F e Eom S, M 58508 i BUW Y S S R P A 55 6 A /7, ok F Ak
14 d - fr SOD AT CAT & MEAE it (GBI ML AH IR 55 ' 14 1) 45 8 FR b

DOI: 10.12677/br.2017.65044 337 JERZIEERTI


https://doi.org/10.12677/br.2017.65044

mET %%

Table 6. The pro and soluble protein content of sweet(hot) pepper leaves under low temperature and poor light stress mem-
brane permeability

6. RIBESATARME)MAFMHHFAAMER. HERSENEN

b PR R P1 P2 P3 P4 P5 P6 Bl L=
od 2.3 1.76 1.53 3.09 2.58 2.68 3.15 2.19
7d 4.86 457 4.96 6.11 3.11 6.11 6.4 6.65
AR A
14d 3.22 2.64 2.84 2.32 2.97 3.85 2.16 3.01
21d 212 1.94 1.97 1.87 2.69 2.24 1.78 2.39
od 53.23 37.27 67.27 67.86 59.55 78.55 99.3 109.33
7d 89.98 91.5 915 108.17 68.19 118.66 118.43 140.16
IR
14d 67.81 88.07 88.07 96.07 112.81 174.21 172.39 133.21
21d 42.45 58.77 68.77 48.32 92.87 147.45 56.23 129.33

Table 7. The correlation coefficient of sweet (hot) pepper leaves between Pro, soluble protein content and chilling injury in-
dex under low temperature and poor light stress

F 7 RBSFATHEWRTAMED,. MERSESCFHREMEXARY

AN [R] 4b BRI f8] (d) B
I 144 o4
14d -0.874" -0.545
MDA
21d -0.827" -0.537
14d -0.858™ -0.393
21d -0.800" -0.491

MR R TS PR P A SIS B P ADIRASTE 2 T R, IR R K EM R, A R A 0
25 R E A =Y (MDA) BN, 18 B R G 5 [17] [18]. 100 K58 F s fa & (BR) B0 i P 1) 2 i A2
KZH 7 —em, AEE 21 d MERBRT A MDA RTRT b & A B 2L, 58 HIRAEN S
FIEAG, WOAT DU A 0 14 i (R S 55 ' ot P 1) 5 52 HR AR

PR PIVEYEER CRED RN I EERE Y. EEAME T, WRER. iEtEaKER
2B, AR, SR, BARUK e, Bk EA UL B K [19]. B B T4 SRR B [20]
[21] [22] [23] [24], fIKiR S5 CACIRAEE CBRMU™ £ PR B, 2R AlE T E A &8I A . AR s
MR, (RIRIFCAHE, )BT A I Pro & EAIMTA MR (& S EE AT HITH &, 5 HIRRC. (KIR 55
JeALERH, AbFE 14 d WA Pro SE . WATEERA SRS AR E R R AR B AU G R
AR 14 d i Pro B ATV ER S R T (B BT v A I 55 0 P 1 48 e R AR

AR FUEL A T A 8 AN AR BT AR bR R A, SR 5506 B T 2 1 CBR) AR P )
RIR I EREAT T 1Y, ALEE 14 d A1 21 d A1) SOD. CAT iE A AR A& &, A 21d B
WU A MDA RTAT R (A& A0FE 14 d M Pro & &, Al MR (& Sl 1 i CoR) LA i TrHEC R
BEPI RN ek =y 7

E&InE
[ R E SR TR B R AL 34 F AR S5m0 35 4228 Bl 7 (2016 YFD0101704); 448 BiAX
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AP AR FR 55 T I BA 35 5 P 5 38T i R 7 5 7% V35 H (HBCT2013050202) 4k 45 R
SRR« H3E KGR HPR P IRAIHT S E R HRBI A (16226308D-9).
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