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Fig. 3 Effects of GB and SA on intercellular CO,

concentration of hot pepper leaves under drought stress
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Fig. 4 Effects of GB and SA on stomatal limitation of

hot pepper leaves under drought stresses
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Fig. 5 Effects of GB and SA on transpiration

rate of hot pepper leaves under drought stress
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Fig. 6 Effects of GB and SA on water use efficiency of

hot pepper leaves under drought stress
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Z RIS E (R D, MRS ER, P ETE
WO T . &40 3% Pn 5 Gs E2E EMHRE. I H
HEASMRE GB.SA 43 Pn 5 Tr 24K & 2Z 1EAH
X HETEWAET, TRAHEMN Pn 5 Gs. Tr 2
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Table 1 Correlation of environment factors with photosynthesis under different drought stresses

shsm SAeE Hula] COz ¥RE i dvd KR FRR SILRRIE T
Treatmment Stomatal Intercellular COz Transpiration Water use Stomatal limitation Temperature
conductance concentration rate efficiency value
MD 0. 848 * —0. 446 0. 537 —0.533 —0. 054 0. 391
MDgb 0. 819* —0. 280 0.921* —0.588 0. 280 0. 580
MDsa 0. 861* —0. 260 0.798* * —0. 700 —0.634 0.539
SD 0. 896 * * —0. 090 0.940% * —0.419 —0. 068 0. 309
SDgb 0. 860 * —0.199 0. 840 * —0. 500 —0.077 0. 465
SDsa 0. 839* —0.190 0.867* —0.626 —0.494 0. 469

. * P<<0. 055 * * P<C0.01,
Note: * P<0. 05; * * P<Z0. 01.
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Effect of Betaine (GB) and Salicylic Acid (SA) on
Phytosynthetic Characters of Hot Pepper Under Drought
Stress During Blossom and Fruit Period

MA Zhonglian"? , ZHOU Hangfei' , XIE Xiaoyu'
(1. College of Agronomy and Biotechnology, Southwest University, Chongqing 4007163 2. College of Agronomy and Life
Sciences, Zhaotong University, Zhaotong, Yunnan 657000)

Abstract;: The purpose of this study was to explore the effects of exogenous salicylic acid (SA,
200 mg » L") and glycine betaine (GB,100 mmol « L.™') on physiological characters of ¢ Yunjiao 2” of
hot pepper (Capsicum annuum L. ) under drought stress during blossom and {ruit period by the water
controlable pot planting. The results showed that under the condition of drought stress, exogenous GB
and SA could effectively enhance the net photosynthesis rate (Pn), transpiration rate (Tr), stomatal
conductance (Gs) and the intercellular CO, concentration(Ci), the daily average net photosynthetic
rate were GB > SA > drought. Through correlation analysis showed that the relationship of net
photosynthesis rate with the environmental factors, net photosynthesis rate was positively correlated
with stomatal conductance, while net photosynthesis rate was positively correlated with stomatal
conductance and transpiration rate by exogenous GB and SA treatments under drought stress.

Keywords: hot pepper;drought stress; GB; GA; phytosynthetic characteristics
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SIGLK? #FERFEEZMamH Heirloom

RELhaThE

E X, B

eERTRDH

B, m ik E W, T A, M E R, R KRE

GRrEEAR AR EZAEMBTITRT, $iiR S&ARSF 83009D)

# E:Goldern2 Like (SIGLK2) A AR AR ARBR ETGAL T TR HHTLA
F. & #(Solanum lycopersicum) KRB R T P et G s AR Lo L Rk AR E
FPRESEHRFELA 4R, Heirloom & 2 AR F R R, AR TME, KD,
HokFa Mok 5 @A RKEF. VA 32 A Heirloom s # AR, B A R AEHRTE
F AR MR AR R L RF LA RFLF % E4F, ik 20 A Heirloom 4k 5% &
SIGLK2 2B A B shF 55|, 2B EHZF PCR 2 AER LT EERATHMELR, A
T oA R B R A AR L, U BIAF R SIGLK2 # % B F & Heirloom S8t @462 F 0%
", %REW.AH SIGLK2 AR  ARAREWRAREZERAR A RAAFH L
ERERABMTHEZLENEH TRERI, £ SIGLK2 KB Lk R fo s b X 4
K21 NEFHR S B (SNPs), BR E MW E I, 3% SNPs 5 R R #HR e £ A4
X, RETGABRLTHXARGRASHEYN TKN2 . TKNL Fo 25 HBREHRBREBA
THEEHTFREREN, L TKN2 . TKN4 15F SIGLK2 L #5845 SIGLK2 £ W& &k,

X481 : Heirlooms; SIGLKZ ; 44 2 ; A HER 2 251 (SNPs)

HESES.S641.203.6 SCHEERIORL:A

Heirloom % jifi i & J& 6 ML T R ML 4
PRI FR  BA TR XU, BES BN T R AR
FERE R, Heirloom & i £ 25N
PR : Tl it 28 B FH A 28 T i 2R VAR

E— BN B 9860, %, B, EH TR
KA G HmIL%EHHEAEF ., Email: tangyaping624@si-
na, com.,

FEEE A RE970), B . L. AR, H A 507,
AEF A LFEFEEEF A, E-mail; yuqinghuid8@si-
na, com.,

ESTH:BRaAMFLA LT8R A (31760581); B £
AR b3 KRR HERSAF L KRB (CARS
23-G25); B FE EAK F AKX B B (2017YFD0101906) 5
AL EARERE T F YA A (2016A01001-2) 5 #F
58 836 KK LA B I 8 3 B (2018D14005) ;

W EE . 2019—01—15

EHS :1001—0009(2019)11—0024—09

AU, Heirloom % i PR 52 & 5 08 L IR B ¢
A D ERATRR , E R E T Z B A )2
BRI, RIS, -t PR GRS i R A R L 7 SR R
H 3 o T s A A
Heirloom Z7lied & WP IRE RIS HE , B BT R AR
Yo I $eE FoR BEAT BRI F A i Al L
AR S BT W I8, {8 Heirloom 5 & & Hli4e B A
MR ER D

FEILE 1 70 4, BHR LB — LY
HIEME MR AEER K EZ 0 TR R Z—,
B — AR AR AR RS S L AR A &R
LERFIRY . BAIREB AR — RS
T2 E R EFEER L ER  X AR T FaliR
ForR M R R Y IR 7 B R . GLK #%H 1
BT NAC ¥ %N ¥ %k e 2 P A8 o BALSE
GLK 7 8 5 M 4 MR 2 8 O T 473 9 A T B A A
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FAY, SIGLK2 FBJR¥ i SR H #m 4k
G R R LS AREERA .

SR » Heirloom i 22 ¥ GLK s % 5% A 7 H) BT
FWERD . R ZAREMEREAT, HE
# 4> Heirloom ff 28 ¢ 5K Y 3 B2 3% BU A0 A i 22
7 B ERIARIAM SRS BN ZEFHE X
SIGLK2 # 5 R T 1& Heirloom 51 & 6 KH P
PR S F XTSI T 257407, FIH qRT-PCR
SEI SIGLKZ % 55 PR 78 4 SE A [ B3 A7 1) 2 R
FIXFS it — 2 W] SIGLK2 % 3R X &
TR B SIS A B B B BB S B 2 [B] A
FRm, IR FI ] SIGLK2 ¥ 3 H TR\ &
At BT B BT

1 #REFE

1.1 RIEH#

Heirloom 5% & 0 7 F W 3£ T 3£ E Baker
Creck Heirloom Seed Company, F 2016 4 5—
8 A RHX Heirloom & 5 SR 110 4 SR A0 o of
R EERF TR AR A B OE R A T R
JEHA —80 "CUKFEH AT, & T RNA Fl DNA
AR B
1.2 KA
1.2.1 &R AR BUR ] v B 4 & sl

SAHIFREL 50 mg HARBIGRMPRREL B
TR THRAHAHE, EHABEILTIFE, INA
1 mL N,N-"FEER B, S L IEWRAE 645 nm
663 nm A IR OEIE A A KB R ik
. BrafEs s RER. TEEREYSE
FIRBT LG T E , B RFh 2 10 KER .,
1.2.2 DNA fil RNA 3B RS

B DNA 42 B2 B QiagenDNeasy Plant
Kit B W25 B#E1T. & RNA (RS R
Qiagen RNeasy Plant Kit 188 5 59 26 B8 47,
cDNA & BFI ] Thermo S stifam) &

1. 2.3 SIGLK? #5553 HF7E Heirloom & 54
K 7k & SNPs 434

SIGLK2 H:F B gris XX |35 e 51 R F [R5
SRR EBRGT S 1 FkE (R 1. PCR A
RN B 1 pL, B TFWSIH & 0.5 pl,
dNTPs 2 uL., 10X Ex Tagq buffer 2. 5 pL.,Ex Tagq

polymerase 0. 2 pL, RNA-free H,;O 18.3 pL, &
WHR 25 pl; RMBEFH: 94 CHAHE 3 min;
94 “CApM: 30 s,55~62 CiR:k 30 s,72 ‘C 4L fit
90 5,35 MMEH; 72 ‘CHEMH 7 min, PCR P=Hj&
e B 75 BH 5 » SR 7[R L A ] SIGLK2 K
B PS5 ER, FIH R 35S 4047 SNPs,

x1 5lF3

Table 1 Primer sequence

ElEZE2

Primer name

FFF(5'-3D
Sequence (5'-3")

SIGLK2-1-F ATGCTTGCTCTATCTTCATCA
SIGLK2-1-R TGGGACTGCCTTATCAACACC
SIGLK2-2-F GGACTCCAGAGCTACATAGG
SIGLK2-2-R TGGCACCGCTATACATTTGC
SIGLK2-3-F AAATATCGAGCTCATCGAA
SIGLK2-3-R ACCCTTTGATAATGTGGAT
SIGLK2-4-F CATTTTGGCATCCACATTAT
SIGLK2-4-R TCAAGTTGGGGGTATTTTT
SIGLK2-UL-F TGAACATGGAAACATTGCACGA
SIGLK2-UL-R CGCGTGATTCACCCCCAATA
SIGLK2-U2-F TCTAAATCCACACGCACGTCA
SIGLK2-U2-R AACGGTCGTTAGGCCAACTTA
SIGLK2-U3-F GACTATTCATGACATAAT
SIGLK2-U3-R GCOCACGAGTTCGCCTAGAA
SIGLK2-U4-F GATGGGCCTGCTAGTTTTG
SIGLK2-U4-R GGCCATGCAAACACTATT
SIGLK2-Us-F AATAGTGTTTGCATGGCC
SIGLK2-Us-R TGGTTGAAAAAGTTGACAAGG
SIGLK2-Ué-F CTCTTAGGTGGGCGAAC
SIGLK2-Us-R TCAGACATGGACACACTGCT
SIGLK2-U7-F AGCAGTGTGTCCATGTCTGA
SIGLK2-U7-R ACCCTTTCATTCACCGTTTTGGC
SIGLK2-U8-F CCTATGTGGTGTCCTACGTGT
SIGLK2-U8-R AAAATACCCTTTCATTCACCG
SIGLK2-U9-F GGGTATATGTGAGCCAAAAC
SIGLK2-U9-R ACAGGCAATGAAATCGCTCA
SIGLK2-U10-F TTCAATCATCTCGTATCAACC
SIGLK2-U10-R TGATGAAGATAGAGCAAGCAT

1.2.4 wtER PCR

LIZHl actin NS B R F1T Heirloom jif
] A ) S 52 3B 47 i) SLGLKI | SIGLK2 . TKNZ |
TKN4 fl APPR2 (W56 & PCR(Z L 2).,
PCR WK 20 pl:#i4R 2 L, BTS04
0.3 L, 7.5 pl Fast SYBR® Green Master Mix
(Applied Biosystems), 4.9 pL. # RNA-free H,O,
VAR R :95 CHAS#E 10 min, 95 ‘CAR M3 s,
60 CiR Kk 30 5,40 MEER, AR 95 ‘CEME
15 5,60 ‘CiBk 1 min 1 95 “CAFM: 5 s,
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Table 2 Primer sequence for real time PCR

ElEzE

Primer name

FF(5'-3D
Sequence (5'-3")

gActin-F TTGCCGCATGCCATTCTTCGTT
gActin-R GCCCTTCTTTCATAGCCCCATCTC
qGLK1-F GCAACTCTGCTGCTGAGATGAA
qGLK1-R CGTTGCAGAACGATAGACTATGTAGT
qGLK2-F GGGGTGCAAATCAGAGGC
qGLK2-R CCTTACATGTTTGGGGGCATCCAC
qTKNZ-F CCATATCCATCGGAATCTCAG
qTKN2-R TGGTTTCCAATGGCTCTTTC
qTKN4-F TATCGATGGCCTTATCCCACGGAA
qTKN4-R TCGATCCAGCACTTACACCTTCCA
gAPPR2-F GCAACTCTGCTGCTGAGATGAA
gAPPR2-R CGTTGCAGAACGATAGACTATGTAGT

BAEFNER 3 WK, KA 2% X
Kink.
1.3 BiRS#H

B R R A R AT AT

2 HBRESH

2.1 Heirloom @FEIR BS54

£ 32 /) Heirloom /@b, SREZATEAR (B,
MM ERKRESR . RITERSHEETER T
WINITE B st 2 48 7= A2, 3 BLX Fh 2P — E 4E
SERNRTLA. IR R SRR R AN R
RAKGE D EHEREW U, A FLH
(ST, BB FFLUA B (SO FBA RIFH (W,
LA R B B WA TER K257, R T
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Moldovan, Green Doctors #1 Green Sausage, X
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Table 3 Characteristics of fruit in Heirloom variety

Heirloom f# Heirloom variety FETE AR Fruit shape P FRA Green fruit phenotype LI FE Ripe fruit color
A Grappoli D'lnverno IR SS FAR )
Bali R U af
Big White Pink Stripes 125 S FESHERBMAL
Big Zebra JREE SS BESHREMEL
Black Giant JREE Ss FLBEHRBREL
Black Cherry 1214 u aEEAERE
Black Mauri KA I SS aes5HRE
Brandy Wine R IR U ae
Carbon R SS AESARE
Cream Sausage KM R u i,
Cuore Di Bue BRIE U FAR )
Dr. Carolyn L25; 2 SS HE
Fantome du Laos L25; 2 SS HEEEHLH
Green Doctors L25; 2 o) &,
Green Fleshed Purple L25; 2 SS Bes5ERE
Green Moldovan TR U FOEARRR
Green Sausage KA I SS BOEHREMELS
Orange Banana KA E u a1
Plicer Vesy J=E&A U PAN N
Plum Lemon I U i,
Poma Amoris Minor Lutea 1B IERIE S8 A
Purple Calabash 5 U aes5HRE
Purple Russian KA E U TESHERE
Roma KA E u a1
Roman Candle KM R ST i,
Rouge D'lrak 1253 U a1
Sub Arctic Plenty 1253 U fAR N
Tracolula Pink I U PRGN
Violet Jaspoer BIERERTE SS LS R M&L
White Tomesol -5 A U ae
White Zebra BRIE SS i,
Yellow Vernissage B U BEEEALU
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WA & Th (Solanum pimpeneli folium ) VE N
X BB S KR B 32 A Heirloom i, #2R 5L B
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Note: Lowercase letter represent significant difference at 0. 05 level. The same below.
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Fig. 1 Chlorophyll content of top and bottom at early fruit and mid-development fruit of Heirloom
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Fig. 2 Soluble solid content in Heirloom
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Fig. 3 Correlation between soluble solid content and chlorophyll content in Heirloom

2.4 SIGLK2 EEHBXFF3FX SNPs S 47

R HERSENBEREYS &
2= F Pk 20 4~ Heirloom &4, % [R5 |
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