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Extended Abstract

1. Introduction: Today, agriculture faces challenges such as an increasing global population, climate
change, and heavy dependence on synthetic inputs that threaten sustainability. Eco-friendly biostimulants
are gaining attention as alternative strategies to enhance crop productivity and resilience. Smoke-water
(SW), derived from burning plant residues, is rich in bioactive compounds such as karrikins, which
stimulate seed germination and influence physiological and biochemical processes. Previous studies have
reported improvements in photosynthesis and yield traits in several species. Seed priming is also an
efficient and low-cost technique to increase germination, seedlings' vigor, and establishment, as well as
the productive capability of crops. Although various studies have evaluated the effect of SW on plant
developmental characteristics over the last two decades, the physiological mechanisms and their
relationship with increased crop yield, especially under different SW application methods, have not yet
been investigated simultaneously. Therefore, the present study is a comparative study between two SW
application methods, seed priming and foliar spraying, on some morphological, physiological, and yield
traits of pepper (Capsicum annuum L.), a crop valued both as a spice and medicinal plant under field
conditions.

2. Materials and Methods: The study was conducted in 2024 at the Research Farm of the Faculty of
Agriculture, Razi University, using a two-factor factorial design within a randomized complete block
design with three replications. The factors included five levels of seed priming (control, hydropriming,
and priming with SW at 0.01%, 0.1%, and 1% concentrations) and four levels of foliar application
(control and SW sprays at 0.01%, 0.1%, and 1% concentrations). SW was prepared by transferring smoke
from burning wheat straw through distilled water, filtering, and diluting to the desired concentrations. For
seed priming, chili pepper seeds were soaked in distilled water (for hydropriming) and different
concentrations of SW (for SW-priming) for 18 hours at 20°C in a germinator. Before radicle emergence,
priming was stopped, and the seeds were rapidly dried using a blower. Untreated dry seeds were used as
a control. Foliar applications with different concentrations of SW were applied three times during the
growth period. Gas exchange parameters, including photosynthetic and transpiration rate, stomatal and
mesophyll conductance, intercellular CO, concentration, and photosynthetic WUE, were measured using
a portable photosynthesis system (LCi, BioScientific Ltd., UK). Measurements were performed three
days after the second foliar application, under a photosynthetically active radiation (PAR) intensity of
1200-1400 pmol photons m™s!. Fruits were harvested from each experimental unit throughout the
growth period. After the final harvest, the total number of fruits and their fresh and dry weights per m
were recorded and used to calculate the final fruit number and yield. At the end of the experiment, plant
height, the number of primary and secondary branches, and total biomass yield were recorded from ten
representative plants, and their mean values were included in the statistical analyses. Data analysis was
conducted using SAS (ver. 9.1) software, and mean comparisons were performed using the LSD method.

3. Results and Discussion: Both seed priming and foliar application with SW significantly enhanced
physiological and yield traits compared with the control. Seed priming with SW at a concentration of 1%
increased photosynthetic rate (15.82%), transpiration (13.69%), stomatal conductance (51.54%),
mesophyll conductance (15.62%), plant height (19.73%), and fresh and dry fruit yield (32.90% and
30.58%, respectively). Foliar application with SW at a concentration of 1% led to improvement
photosynthesis rate (19.62%), transpiration rate (20%), stomatal conductance (48.97%), plant height
(16.07%), number of branches (34.24% primary, 46.12% secondary), number of fruits (39.31%), fresh
and dry fruit yield (28.47% and 33.76%) and dry/fresh weight ratio (4%). The treatment of SW at 1%
priming + foliar spray resulted in an increase of 164% in biomass yield over the control. Harvest index
was reduced by 7-10% under 1% SW treatments. The overall increase in the gas exchange parameters,


mailto:sjhonarmand@razi.ac.ir

photosynthesis efficiency, and accumulation of biomass validates the great potential of SW as a
biostimulant. These results confirm earlier reports of karrikin-mediated improvements in photosynthetic
activity and growth, while providing new evidence that foliar application may be more effective than seed
priming in directing assimilate partitioning toward fruit dry matter.

4. Conclusion: Utilization of SW, particularly at 1% concentration, significantly improved gas exchange
traits, morphological attributes, and yield of chili pepper. Foliar spraying was more effective than seed
priming in increasing fruit biomass accumulation, reflecting greater assimilate allocation to fruits.
Although a decrease in harvest index was observed, the overall improvement in yield quantity and quality
suggests SW as a promising, eco-friendly, and cost-effective biostimulant for the sustainable growth of
chili pepper.

Keywords: Biomass, Capsaicin, Karrikin, Photosynthesis, Transpiration.

Citation: Noroozi Shahri F. & Jalali Honarmand S. (2026). Effects of seed priming and foliar application with
smoke-water on gas exchange and yield of chili pepper (Capsicum annuum L.). Journal of Vegetables Sciences,
19(1), 171-188. doi:10.22034/iuvs.2025.2071367.1423

Copyrights:
Copyright for this article is retained by the author(s), with publication rights @ @

granted to Journal of Vegetables Sciences. This is an open-access article distributed
under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/ by/4.0).




(\V\,\AA) Oledo NFeD uLo.mJL: 9 )LQ‘J. Je)l.mi': Jda o)sé ‘ \’JLM) aLb‘_g}f.m ‘BS.LC g;st.C Mu.a.ésé

doi:10.22034/iuvs.2025.2071367.1423 dgi o £ g YEVE-RAYY :Suig iUl 4L 0,

Sz Jals o Slos g 535 Yol p ologe b (S Ll Jolxo g ydu Lo i ]

(Capsicum annuum L.)

"0 i I s (6 50 (53999 094 53
(&3l oRals (5 )slaS waigs g pole 0aSLaily ( BLS S35 g g cwiige 09,5 (5 S oluy Kiagi )
ol woliiles
Olnl olisle,S el olasls (55,5LeS (waige g pole 0uSCiils (alST S) g Wi (swigee 09,5 letils Y
Ol olaile Sl olRals c o S5 Slane 9 (29,0 kS (Sliiod oaSingy gie -

sihonarmand(@razi.ac.ir :J ghwo oddm gi"

OF ¥/ AN 5 b pdy gyl VECELANY g 550 gu b VEF PN bl s fu,b)

oS

ez Jild o Shos 5 3 YOl Cepu g9y ©logd b (T (LBldskme 5 )d sl e 1P b ca
Sy oiNs H3 VFeY Jluw 50 51,50 dw b Solai JolS sSals asly p b 5955 i o3l S (Capsicum annuum L.)
9 ol Sl i «Ody 5055 slendi Gy (3999) 9BLY) ek gy 90 sy Hload ey, Jolds gy 32 9390 Sl Jole ods ol
b bl slmo 5 waLi) s jlaz 50 Tog8 b ol oo 5 (T30 wuoyd 1 g o/} cofo) GBCLE b 4y slon iy
SIS sxo I3l e g 1890 duo yd ) Cdalé b ydy jloud iy 45 018 4L LS .09 (1890 o yd ) g o/) o/ o) glacdalé
(e Ll ogme SS9 03l (39 9 wigr gLl (dgie Culud (glaiey Cula (@ s awgid s
S50 Calan 513 Calan o Jsbucm CO CAlé (o8 sy (U5 sl 3f CALE Lot b o 1 o5l Jolono
ol yod jdu jloud gios ol ol & G 0guo SCis 9 030 (459 (1381 9 0gu0 Slaed ¢ il slaas L oluxi cai gy glii )l
el W 00,5 walh a4 o S5 cogicans ) (g0 1PF ull Cogo woye ) cdale b S b Jelxo
Olas dguge g ogwo O, dos (guwoyd Vo !5l Lol ccdl gdls wuoyo Y/AY g 14/ Cod s bylowd ol jo cllo
IS 4y 190 051,15 091 ogae 0, as g (g 5iwgid DS Sgute 30 1990 (GulS L 0lp (LA K 5elg: 5ud98 90
PaS Ogagy ouiad Ll a5 ul Wogre 53 gyl SiS o3lo oo’ Cesly ydy Hlowd oy 4 Cod (S (AL Jglme
Wbl oo Jgpame CodaS (38l g 0gao Sl 0065 Camn ) Cuoww 1 (6 g8 Blgo

- Cotonnnd LaainS” ¢ (9SS )57 ¢ 5ol 9508 00 g5 s § 8 385 1 seelS” (s Lo0 S

&8 Yol 5 Ologa b (S (b ekore g 53 JlewiGian S1OF0) . cdie it I 9.0 (5 0 (559,98 20 b
IVVNAN ON R o g s pole (Capsicum annuum L.) L= Jals s Slee o

@ @ o yiod b el il bl s el Bgize alie onl (515) sotansi ol ol 3>
OH9R poes 6‘)4 d.lm wL..u <9 o olj O Hygody d.lm L)"‘ B 0 g_)l.‘> Sladlas lnl.o.a ‘\)b]




(Capsicum annuum L.) Juz Jils 5 ,Sdos g 555 OYold » 0log0 b 5y (ol Jolo 5 iy slowd i 51 IVE

2 0Ll gl Jol> o050 3 sla Lo o
FIYL sle Lo 4 calisne gy sboS o e
odes Hoba) o So, 5 ol g Jbd olaS s
3-methyl-2H-furo[2,3-c]pyran- L oJess,lS
Oisr saST g lagn gl (2-ome
a>¢ B slan;s 4 (Flematti et al., 2013)
5 Siler Ssete wse Lol 4 aS Coul ol hous
ol oey czge oSk wazels la
=1 OblS Sialerlay Sigle s 9 olerdsn
Antala ef al.,) ssi oy (G SO ES
Code bl o8, Je (2020; Meng et al., 2022
S glaclale 55 v laliS Sy55ls 50dg S
SYU glacdale o aS ol oo samlive «logs oS
3,45-trimethyl furan- ool gleas,lob Slus
(B Js5,5)  Pely S g,amss  2(5H)-one
SO g sl SS9 2T dagpe (S g)densd
LS B aw I Jels 0g0 5l Wl slaS e
BYVee Jlade & o) 0,558, 9 ologs ool
(Nelson et al., 2012) el plp Voo -
g ologs a5 uiles,S 5155 covmie Slallas
slecble ol oI5 wsile ol Jbdcww; olS 5
ol g plierdsn Cundg Sonr (s L)
Uddin et al., ) siss Hls o5 5 oS o,Slas
(Y-YY) ol,Ken g Liu .2023; Liu et al., 2023
SN P48 (59, Ologs 0,15 a5 wis,S ovalive
Sy 9o (Solanum  lycopersicum L.)
(A gt Cope wile Sujglssd sl S
A glaisg, Colan 5 syt Of Brae oIS
aS X, edalie (Y+YY) e ¢ Uddin
Mentha ) iy sls  Glpsp, ol
ologs (V/V) V:bee cdle L (arvensis L.

Soide s sl She 5l (Fr g b, sla S

doddio
lsoasie o illr b 55)5laS laptnes 059!
ool Sl Gl Cumer Ll des
t!*’L’ sh.«mw) 6[.(b§~>5ﬂ 9 ‘_,’_J (:gLLo Cudgasne
aed axlge glewd slrosly Bracyian
g b, sl sl s pl o (Robinson, 2024)
oS v 5l s B rae 4 ST1 g lals o Slae
soyaly 5l (o anien Gleosly 5 aleerd
Ablos Sl 2l condl a4 ol Cya solS
ol Olyear (s oS e jleslanal cnl b
5 ORaRgh 4z 95 9 90 (bt slaosly JoSo b
el 48,5 15 o gliS

RS PCTROWIL L BV R VRV I | R PSP A
AL ol 5 s Dta s S el
om oalS 25k slapaailo 51 (Ko aisd oo
09290 ‘SILAM (SLQJL.i..M: as Asleols uL.....J ul.a...a:;u
S5 ol Jole ol i | Lol 35 3
IRCCOW-S 1 [P VIPCOWI PP TP U S P VORI S P PO
Wlgioe 1955 Jslome b Joug 5T S5 &y 099 018
olBl 6 pSeiz jobar |, beassS ulud; 5 (Siails>
Lo b maSTy cpl oS cnl plasgr bB @SS an
SpisS] (o5 a5 laaisS a5 ey wnl
Olo (dgd oo Sgame Wikwd (igw S| daiue
S g 5l Jol g0 4y aigS VY o Blas aS 09l o0
e oo (LS ab) 5 (Fialsr Sute gl plalS
lbasS ol o> 5l (Waters & Nelson, 2023)
«(Cucumis sativus cv. Ishrak) L= 4 |y o
Lycopersicon esculentum cv.) 55,84>¢5
dives (Gladiolus hybrid) JuMW5 (V.385 F1
Elsadek & ) (Calendula officinalis L.)
(Apium graveolens L.) .35 (Yousef, 2019
Solanum )  _wjeww (Gupta et al., 2024)
k> Jals s (Khan et al., 2024) (tuberosum L.

(Noroozi Shahri & Jalali Honarmand, 2025)
.094.3 o)l.».'b‘



Yo \F+0 uLo-MlJ 9 )Ler? Al c)l.mi') AR 099 AL Jl.m alk‘_g}f.m ‘BS.LC g;st.C Mu.a.ésé

RS VU JEURCN 115 N W/ PR
MAX2 o6 4 x5y, L KAIZ pSea,
S5 oS (MORE AXILLARY GROWTH 2)
E3 ubiquitin ligase .SLoS ;o F-box .54,
e oSSl

9Ean P Ol @ ) g OIS o
09.04‘5& SMXLS 9 SMAXI oA.Z.LS)LQ,Q Lgl.bua.i.’a).’

szl waS e slacSsn ol we L
&y ez 5l do S5 JUSs 4 olS SG3950 58
Sgeter ety Siloxe 50 ysd «Gialez g yd oS
e N =537 JY ST ~C RS LRt
5 ol b s o slagyy lo Gl o GlasST
Eyorme 5o &5 Wgdi oo pelall (WSgo, Jolui Lad>
5 sy SRS plp yo oS Jeod (alidl e ge
Guercio ef al., ) wigdb oo &y 505 Sguty 9 (S ) pul
.(2024; Deng et al., 2025
9 3090 GlS S yal) SO0 JlenS S 599655
Sl 5 sty Vg adss Bl sl Ll LB
Jolds 5 Sl el aliSes e Lafys o
ol g, o3l (T 4 a8 sl ,dy (ygeaslil
SrSolr axain; zoy> jl Ll was o oo plic
Sile losd iy Aliee laghy, (5L WS oo
oGy ey Dlesi i (Seyse sl i
@iz Glae Gl Jouwe a5l g (el
Wty D05 9y 9 (lrerdign 9SGl
Esmaielpour et al., 2020;) olasl aswy
.Mahmoudi & Sheikhzadehmasadegh, 2025
Sl 48y e S5 Togo b Loyl ot iy
oolaiwl 590 08 yinS ulide jo Wlgh oo (Solway a5
(Kepczynski & Kepczynska, 2023) »,.5 1,8
Dactylis ) ¢ cle sl )dy il walllas S5 jo
S8 byl 0,8 S g Glogs o (glomerata L.
5 axalS el (Sl ey s cals
oIl Jpame cuiS aiaa Ve Sl e | eogicun;
(8,590 uimbesl yo (Abu et al., 2016) sls

oy (I 9 (6 3 (539595

YYIV) o35 (59 oy YY/-Y) olS slas )| ol
Sy ohe oy FFIF) Sis 59 das)e
YAIYY) &g o 0 Sy o,Skas d(aoys YEIVY)
Sl laeys Vo) SB35 el jold (e
I Gl 5 (aoy0 YY) (PSID g0 piwgid
21y (000 YY) leassy 5 g (oo Vo) by IS
Sl iolisl aalds b awslis

395 &ygoh LS (igw 5l Jol> 398 5,18
Chrysanthemoides monilifera oLS g, Juws 5!
(e, Colas o sse elS cge (L) Norl.
ol g ol Jolw 50 CO2 mhaw s CO2 iz ey
O3l o asls aslsl el i Sow 4 o ials
wals Fohw 4 gom celh VY b Cho 4w o
5 slaisg, Olplams o Olas ol rals wiow,
Ced )b g HadlenS 52,5 Lol jo el e Ldg e
(Gilbert & Ripley, 2002) 54 sKucng, 55kl
S99 3l lis ,Sis laddlae a5 55y I 4o ol
Sy Gl czge SimotT Sl an Jusg sl
Sripe Sz o295 )0 G5 g Flegd
Rastogi ef al., ) o somxte YLl e o datas
3¢5 dalllas o 55 (YY) ol)Kea g Zhou (2022
aS Wo,S oasliw Isatis tinctoria L. o5 (s,
LR R R Y S SO =1 PO KR
s ]38l G ge cdale 4 atinly (sa3g, L (V/V)
ool g s, Calas 5 385 S e allS g
ohLes 5 Kulkarni .ai Jolw o CO2 clale
50,58 IS 4 Gloge a5 wio )5 )l (Y- < A)
elas )| o sme ol cge (VIV) Vibe e clale o
a8 0gu0 59 cogae Slass Bl ylad (5 Sluss LS
S Paz S Cblop el g 035iln s e g
i Gl Ll o

el 393 58 89290 SlaSH 8 i 5l
5zl ol 5o Lol JUiS i ol (i
KARRIKIN ) KAI2 b a4 gloai S &b
5 ool KAI2 048 oo plzsl ANSENSITIVE 2



(Capsicum annuum L.) Juz Jils 5 ,5dos g 535 OYold p 0log0 b 5y (ol Jolxo 5 5y slowd i 51 YVE

Sfdes il b b Suisdnsd slapesle
ol e 25 Ll jo ohg «¥game
or S 2 Phdele 9 )% Sl ©)gen
Glaslin dllae SO ol pgh cplply wiloass
9 %l ot 1090 0, og) 99 o
Seislsd g Dlas (S sy, S thdlxe
ac)yo il jo (o Jal (o0 Sles g So3slgn
RVIg

o g 9 olge

b ol B s LSl Sypee el o
NPT Jlo o IS8 aw b Bolay oS slaSsly
gl 5 $5usliS o ($hisel 5 Slasid s
Slaize ;o ac e ol ol plxl 6515 olRiils xnlo
4830 11 gax> 0 FV 5 Jlod ad 30 V) g ax o Y'Y
it gl s g § s 1TV gl s 3,0
g o8 cile az 0 VWY aVl los (S0l ool
sk FA L FOe o Yl Sul (1 Sle
Ly 0,80 Job yo dilaie cwliilesy Sluogas ol
Sialesl gzl doe S (olearsSy 58 sla 55 9
el o oals HLaS Y 9 ) sl Jgum ol 5w
sz Jald 0 jles g Jold () 2 0550 sl Jele
Gl o8 Hleiim g) vall) mhw &y 0
s o) elo) glackle bl g 5 o Sl iy
s Loz j0 olago b (il Jsle 5 (Clogd 0o )0 )
Vg ) el clacdale b ol sl 5 aals)
390 01090 b Jalome dgd ez 09 (Slogo vy
5 0 15 S0 SaS b puiS ol xS g I (5L
ooy B Sbie Ol sl e Sy 5l oaiSe ey
Jsbows o 03l g adia T glodl 5 S (255
oly S oped (Blo Bl e I Jol>
2 e g WD aS s b Jele (g

° Catechin

10 Epicatechin

! Rutin

12 Luteolin

13 Capsicidine

14 Capsicoside E, F and G
15 Capsiamide

ologs yo (Zea mays L.) &, sla,d yasluss
g Blo o3l (39 o Siailer S BN g
5 badels)S g ks S Gl g aly,
(Aslam et al., 2017) 0% o)y, Cid sloaxals
aS ws,S samlie (Y+YY) L, Kea 4 Lohitha
Linum usitatissimum ) ;LS sl,d e i
(2 il Coge Olage sy ) cdale L (L.
Sloo g ails 3 Shoe ¢ J89,lS (lyione (p3aLo
dile o glyicas |, Olags lap] ab e,
Slp shemecan Sl S5e g jlal 50leS
OLS iS 0 Jgame CoksS 5 Gsoste ol
idged (B yne
o ol Sy 525 o0 Sl S e il
Slagsl Grae sbps 5l ol loges &5 ol (55,5Le5
Duranova et al.,) ailails glos s og)ls o
3 oYl mhaw oe Lls dhaulsa Lo Jals (2022
OBLS (rimee 5l (So (e P LSS
hoses i)l g adlllas ez slagal 5 (gl
G okS Gl el sla slaghy, b

S i lnS) JENV oW Wy
A RY) loasgsg,lS ‘(VMLM%SEJ%“’LSO
asgds (3ot gy O outlST)

Doyl Coemls A eaels Y i 595)

syl slaosinle 5 (Toddsssd Mo,
ol (TG 9 F E wjsans MTopans)
S50 S 5 kel Sl a5 Pl
Jsie jo500 Sl 5 aiis oS pl uilal o
(2bySlas (Slasl sl gge slacodles
0,l 0 il ans g j0 sasie Slalllas plxil 5925

e ollS sal, sl Sy p loge U

! Capsaicinoids

2 Capsaicin

3 Dihydrocapsaicin
4 Lutein

5 Zeaxanthin

¢ Capsorubin

" Quercetin

8 Kaempferol



\\a% \F+0 uLo-MlJ 9 )Ler? Al c)l.mi') AR 099 AL Jl.m alk‘_g}f.m ‘BS.LC g;st.C Mu.a.ésé

b @le 5 65laS sy Sliies Al
5 6ol dule e 50 S 5l 6y 53], oKisls
50 Al CalS (1)) S ) ooy solo 068
ey Siwoolel dalas JES! 5l iy g i)
ooed Sldos dliwg 4y ac 50 0 ol cils Lol
5y il 00 lcays, o alold ol plxl pdaus o
g o a8 F by o e gile Ve laig oo alols
Vo b 50 e mpe yie 0 A Ve S oSS
Sy i Bl lhls balas a5 olKin 5 i)
Jiiie ol (e 4 caivg: fagilu V- glis)]
(SEap Dyg0ds 6)l] ctS Jab Job jo aiad
b plnil ladigy b (2051 g 50 slacile (nzs

oy (I 9 (6 3 (539595

5 &b, shie O Loy Vg o) /o) clacdile
Noroozi ) o o3y 5 4 bks Jhel oo
36 s i <> o,dy (Shahri ef al., 2018
o cele YA S a4 azaly; 795 sy
ol e oSl az,s Yo el sles b il
s A0S 1 sy il slaclile 5 e
o bz oS L oiulejl lame jo ey o
BRI RS VR Py N E PRI S| PUE BRIV IS SEY CREPRY)
S ol Sloy Jolsd 1o )l 93 5 (aulS g9, e
shoslewl b (Gl aw legasme) i) 0,90 b 0 obs
byl s s jshasedy ol Jlosl (fws (il
2 Rl e O jgods cadjlend iy g aall

(1F+Y) olS w0590 Jab 5o adlain wlillen b Sg-) Jous
Table 1- Monthly meteorological parameters of the study area during the plant growth period (2024)

RV alo )5 5 als
Me tei:olo cal ;ime ters April21 — May22—-  June 22— July 23 - August 23 —
glealp May 21 June 21 July 22 August 22 September 22
.o L° . /‘l-ub
T Shoo s 23.78 34.25 38.68 39.98 36.89
Mean maximum temperature (°C)
aeS oo (Kl
o Shoo s 8.81 13.43 18.30 18.82 15.74
Mean minimum temperature (°C)
5L
o 113.9 7 0 0 23

Precipitation (mm)

oelosl Jome S oo leanligfs 508 SS9 -F Jgor

Table 2- Physicochemical parameters of the soil of the study area
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Table 3- Comparison of means for the evaluated characteristics in chili pepper under seed priming of
different levels of smoke-water (SW)
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Within each column, means differing by more than the LSD value are significantly different at the 5%
probability level.
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Table 4- Comparison of means for the evaluated characteristics in chili pepper under foliar application of
different levels of smoke-water (SW)
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Within each column, means differing by more than the LSD value are significantly different at the 5%
probability level.
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Table 5- Pearson correlation coefficients among the evaluated characteristics in chili pepper under seed
priming and foliar application of different levels of smoke-water (SW)

e 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Traits

1 1

2 067" 1

3 0.17% 0.13% 1
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9 0.56™ 0.35™ 0.11™ 0.11™ 0.54™ 0.21™ 0.29" 0.38"" 1

10 042" 0.26" -0.13™ 0.22™ 0.46™ 0.14™ 0.62™ 0.46™ 0.28" 1

11 0.63" 0.49™ 0.30" 0.39" 0.56™ 0.13™ 0.42*
12 0.65™ 0.52" 0.28" 0.40™ 0.59™ 0.13™ 0.41™
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047" 0.53" 057" 1
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15 -0.32"-0.45" 0.22" -0.24™-0.38"" 0.21™ -0.35""-0.43""-0.217-0.03"-0.11™-0.13"-0.13"-0.65"" 1
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* and **: Significant at 5 and 1% probability levels, respectively. ns: non-significant.
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Figure 1- Means comparison of the interaction of seed priming and foliar application with different

concentrations of smoke-water (SW) on chili pepper biomass yield. Within each column, means differing
by more than the LSD value are significantly different at the 5% probability level.
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