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Effects of Salicylic acid on Photosynthesis and Yield of ‘Hua-ruea’ Chili
(Capsicum annuum L.) Grown under Net House
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ABSTRACT

The main factor of climate inside net house that affects plant growth is high
temperature. High temperature reduces photosynthesis and yield of chili. Exogenous
application of salicylic acid (SA) can reduce plant stress grown under high temperature
condition. The objective of this experiment was to study on physiological changes of chili
grown in net house and to evaluate the effects of SA application on photosynthetic rate and
yield of chili. The experiment was carried out from January to May, 2017. The SA
concentrations of 10° or 10" M were foliar sprayed on leaves of chili cv. Hua-ruea during
reproductive growth stage, and compared photosynthetic rate and yield with those sprayed
with water (control). Results showed that photosynthesis and total yield of control plants
were lower than SA treated plants when grown under high temperature condition. SA
concentrations of 10° or 107 M increased stomatal conductance (gs), net photosynthetic
rate (Pn), intercellular CO, concentration (Ci) and transpiration rate (E). SA treated plants
gave higher total yield and value of Fv/Fm than those of control. In conclusion SA
concentrations of 10° or 10" M increased the photosynthesis and total yield of chili grown
under high temperature in the net house.

Key words: gas exchange, stomatal conductance, chlorophyll fluorescence, heat stress,
vapor pressure deficit (VPD)
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Table 1 Mean of photosynthetic photon flux (PPF), air temperature (T,,) and vapor pressure
deficit (VPD,,) from 11 am to 1 pm on the day of photosynthesis measurements

Date" PPF (mol m®s™) T.. (C) VPD,, (kPa)
March 7, 2017 568.6 356 3.1
March 13, 2017 5705 36.7 3.1
March 20, 2017 647.8 37.2 34

" On March 7, 2017, the chili plants age are 105 days after sowing
On March 13, 2017, the chili plants age are 112 days after sowing
On March 20, 2017, the chili plant ages are 119 days after sowing
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Figure 1 Photosynthetic photon flux (PPF), air temperature (Tair) and vapor pressure deficit

(VPD) throughout the experiment inside net house. 1% = first time of salicylic acid application.
2" = second time of salicylic acid application. 3" = third time of salicylic acid application
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Table 2 Mean of stomatal conductance (g,) and net photosynthetic rate (P,) in chili leaves

after 3 days of application with different concentrations of salicylic acid solution

g. (mol H,0 m?s™)

P, (mol CO, m?s™)

Treatment
105 DAS 112 DAS 119 DAS 105 DAS 112 DAS 119 DAS
Control 033 b 023 b 017 b 1842 b 16.31 b 1147 b
SA10° 049 a 0.39 a 032 a 2192 a 20.29 a 18.37 a
SA10” 048 a 0.39 a 039 a 2187 a 20.50 a 19.08 a
CV. (%) 16.84 25.77 23.37 8.86 10.94 11.59

Each value was the mean of five replicates. Mean in the same column followed by a common letters are
not significantly different at 5% level by DMRT. Control, SA10° and SA10” treatments are chili leaves
applied with salicylic acid concentrations of 0, 10° and 10” M, respectively. 105, 112 and 119 DAS (days
after sowing) are the age of chili plant at 105, 112 and 119 days after sowing on March 7, 13 and 20,
2017 respectively.
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Table 3 Mean of intercellular CO, concentration (Ci) and transpiration rate (E) in chili leaves

after 3 days of application with different concentrations of salicylic acid solution

C, (mol mol™)

E (mmol H,0 m?s™)

Treatment
105 DAS 112 DAS 119 DAS 105 DAS 112 DAS 119 DAS
Control 256.40 b 236.79 b 24333 b 726 b 6.18 b 492 b
SA10° 27724 a 262.75 a 256.07 a 9.81 a 829 a 6.68 a
SA107 278.26 a 26251 a 260.06 a 9.24 a 8.16 a 7.56 a
CV. (%) 414 6.14 1.77 14.75 17.99 18.90

Each value was the mean of five replicates. Mean in the same column followed by a common letters are
not significantly different at 5% level by DMRT. Control, SA10-5 and SA10-7 treatments are chili leaves
applied with salicylic acid concentrations of 0, 10-5 and 10-7 M, respectively. 105, 112 and 119 DAS
(days after sowing) are the age of chili plant at 105, 112 and 119 days after sowing on March 7, 13 and

20, 2017 respectively.
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wnzdn dAngenddunineny 112 uaz 119
Fundamnzngda issnnananiwenaid
T,, fuansteiu Taefudl 7 flunawn 2560 Gy
maﬁ’mwzﬁﬁuw%ﬂﬁmq 105 JUNAILNNE
wéa 8 T, sl @ 35.6°. (Table 1)
Feduuguledin ﬁ'qmwgﬁmmm:oﬁ’uﬁ
oS aiuzeenseealadn Fevialin
MNARFIBINMITIATIEARIBREIFIN I Y
Fufl 13 funaw 2560 Famseiuszezfisunsn
91y 112 Jundumiziudn uaz 20 dunaw
2560 %omaﬁmw:ﬁﬁuw%ﬂﬁmq 119 Va9
WnziNdn J T, 7 36.7°%. Uy 37.2°%.

vPD Tunnfuiiifivdaya fengendn
3 kPa (Table 1) Faifudnilasdslunsdonali
A g, TENNENITOlUNTINABTLASURTasa Y
nsamalsdnuazgaaiuan Insdalinluls
sntipsdeiulunsastu Taewudn Tudui
20 flunan 2560 Femseiuszuziininilong
119 Jundomnzingn Jan g, mign Huna
ananluuilfien vPD goiiga TuwindsDiatn
TulHuauasiiaaanisaetin ivssansnm
N9EILATIERFIBLEIARARIG LU B
NOAANBNIUTIBNIUDDY §TU (2547) fiwuin
nMsuiinguwes VPD Tusoutu fidnswasse

nmadadaunluzaswsn Wa VPD gomn%u
Tuwsnazdavnlunauaeifisannisansin
a8 lsfimNaInwanIINAasIwLIn N3 LEaNS
ATRNNIAYAR LEANYN I LUWSNaN1TDSNEN
seaumadalnlulafiniluwinlugaauan
2.2 HAYDIFITASAIUNIABIALBANA D
Uszdndnmmsldusegegn
Ussninmmsldussgean (F/F,)
yasluwdn Weduninileny 105 112 uaz 119
Furdomnzindadienindidesiu uazlifinn
LANANNNEAATENINNTINAS Tasluwsnlu
YAAIWAN UNAVAT F/F #1n71 0.80 Tunﬂi’u
ﬁl,ﬁml”mga LRTWUIN Lﬁaﬁuw%ﬂmq 119 W
NAILWIZLNRR A1 FV/meamﬂnﬁu%%'ﬁhndw
0.80 (Table 4) f1 F/F, Juiladaiifendas
funsdaaTsigsLaezasiai ity
Uty usansnsadiusng Sadeuss ansnmns
NNIUDDITLUUUEIEDY (photosystem 1)
Turunanlildsunizedonala 4 asuanee
F/Fn 98321319 0.80-0.83 (Bjorkman and
Demmig, 1987) WANINNBUNAYAIFAINAD
tipand 0.80 uaawi Avegluanmaion uaz
U3zANSAINNITNNIUDDITEUUULEINDIAA
mad viee L innsiuemMINaIATI=ieLE
(photoinhibition) 31NNIMARBINLTN Llagunan
91y 105 waz 112 Tundowziwdn Tuwdnléisu
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fIaraenIaTalsAniianadndu 10° uas
10"M flfn F/F, Wit 0.80 wamelwiiuin
AlaiflaniASen LazMTYNIUTBIIS LAY
souduunf wilundnluganiuauiian F/F,
AN 0.80 Fesuilguliiminluganiuew
faudemoiiatulussooussany uas
Uz RNBAINNIINILATIZAA LU EITIRARY
(Krause and Weis, 1991) WaLWUINFUNIN
81y 119 Tundamiziugn Tunnﬂsiuﬁ'ﬁ'ﬁﬁh
F/F,, /i1 0.80 wsatalsfimuainwanis
NARBINUIN F1TAZRIBNIATIALBANTINITD
Snwnszdvzeedn F/F, Tgendrluninluge
My Fetliiuinsesalsaniszansnm
Tunsussmanmasealsiiunsdn

usnanii WeRarsananmwanIATes
ﬁ“uﬁl,ﬁuﬁaga Tusufl 7 funan 2560 F9nsy
fuszeriduninieny 105 Jundsmnzudn
way 13 fu1AN 2560 As9RUTEEcAdundn
{978 112 Tundaimnzinde d T,, waz VPD
ANd1udi 20 fluan 2560 Fenseiuszesii
fun3niieny 119 fundamzindn Jeenadu
flaselvinsuansaanaasen F/F, 2a9fiunsn
818 105 waz 112 Jundoimizingo woluluwdn
fldsuansazaensamalsdn uazluwinluge
AIUANFINTFUNINDNE 119 FUNRIINZLURR

3. wawdaw3ndial@susnsazarensnznals
anANNLTNTUA

AMNNTNNA (Figure 2A) ANNEIINA
(Figure 2B) 2a9winluganiuasuasiilisy
fsaraenIasdbedn lafianuuananeiy
nesdn usnudmiineg (Figure 2C) 189
w%n‘[uﬁgmmuaumﬂndﬁw%nﬁ\lﬁ%’umm:mﬂ
nsapnalzanlunnaududu deenau
ININEHIUIURAADFAUTIDENTY 2INTIENUDDY
Marcelis and Hofman-eifer (1997) WaAIDY
nmsudsiuzasnandnluadudane q vaeu
et HaNINgS wawan‘lummwammmu\lﬂ
@angnusg) aziizune wazthminuenntu
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Wonanwinluddudefininimaasasluay
w%ﬂﬁ\l,ﬁ%’umia:mﬂmmma\lﬁﬁnnnmmL?"Ju
FuNIMUIUNAFDAL (Figure 2D) NINNTININ
Tu*’qmmnquLﬁBGQWﬂTUW%nﬁIﬁ%uawsa:mﬂ
nsamalsAnannIsamlun1TaaATITise
Wa u,azmmsmma’aﬂﬁuau‘lugﬂmaoﬁwma
glasalddeduilifinisdonssidisuas
niaiiansdaasiduaalditioy Wy wa
ApN 970 (Osorio et al, 2014) Welia1H130
sudlsguldananmoinmeanelulsaseuly
sraznafisuninliinen uasfana (4 Suaw
2560 &y 10 LBy 2560) dnmuvgldannd
waeligaiunh 37°s. (Figure 1) Faifhulafléri
m‘s&’ommzﬁﬁ'sﬂLLamamnﬂﬁu%‘ﬁ’LﬂuLﬁu
Lﬁmﬁumﬂﬁuﬂ”agduﬁ’uﬁ 7 uay 13 dunay
2560 LA FDAARBNIUINENIUDEY Javanmardi
and Akbari (2016) fil¥an5araransasnaledn
fanudndu 22mm melufussdamalu
TEHLAANR WU ARARRRTINNINN TN DDA
flailgsuansazaensnmaleands 1.26 wh

Table 4 Mean of maximum efficiency of
photosystem Il (F/F,) in chili leaves after
3 days applied with different concentrations
of salicylic acid solution

F/F,
Treatment 105 DAS 112 DAS 119 DAS
Control 0.79™ 077" 075"
SA10° 0.80 0.80 0.78
SA107 0.80 0.80 0.79
CV. (%) 1.87 2.03 7.76

Each value was the mean of five replicates.
ns = not significantly different at 5% level by
DMRT Control, SA10° and SA10” treatments
are chili leaves applied with salicylic acid
concentrations of 0, 10° and 107 M, respectively.
105, 112 and 119 DAS (days after sowing) are
the age of chili plant at 105, 112 and 119 days
after sowing on March 7, 13 and 20, 2017
respectively
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