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Abstract

In order to investigate the effects of drought stress and
organic fertilizers (compost and vermicompost) on some
quantitative traits, yield and mucilage percentage of
borage, an experiment was conducted in split plots in a
randomized complete block design with three replications
in 2010 at Zabol University. Treatments included drought
stress levels of 100% of field capacity (control), 80% of
field capacity (mild stress) and 60% of field capacity
(severe stress) as the main factor and organic fertilizer use
including control (no fertilizer use), use of 40 tons of
compost per hectare and use of 4 tons of vermicompost per
hectare as the secondary factors. The results showed that
drought stress affected and reduced the dry weight of
borage plant, but the use of organic fertilizers, especially
compost, at stress levels was able to reduce the severity of
the effects of drought stress and did not significantly
reduce the yield. In terms of morphological traits, the
highest plant height, number of leaves per plant, and
inflorescence height were obtained in the absence of
drought stress by using 40 tons per hectare of compost. In
general, in mild drought stress (80 percent of field
capacity), the percentage of mucilage was increased. In
general, in order to produce dry yield of borage and have
more mucilage, irrigation up to 80 percent of field capacity
is recommended, but if the purpose of borage cultivation
is to produce more flowers, complete irrigation with the
use of compost seems appropriate.
Keywords: Yield, Borage,
Vermicompost

Mucilage, Compost,

Iranian Journal of Plant & Biotechnology
Winter 2024, Vol 19, No 4, Pp 49-60

i
3 eeS) Tl a8 5 (S S e skt
0L s go doss 53 Shas (o Dlio & (G gaS o5
LS oS sl = b LB s ks s 2 Gl S e 4 bl
b sless s 8 1ol s oKl 53 WYAL Jlo 5o 1SS 4 b bl
Loys Av (Uald) olys cd b sy Ve i B CJJM Jels
(o J5) o5 b b oy Ve w5 (e 25) (ol b b
(558 o yze 05a) dals Joli JT 558 G5z 5 ol Lale Ol e 4
53 e gaS (03355 (FE B a5 SIS 53 LS (5 Er B pas
Seia ol Ol s s B S s o b el Ol 4 1S
Sheslinad Jy ools 2als 1 of 5 ke 1) 0l olS s i 035
5 DA Ol 5 el S sk 53 S geS s JT sl S
Slie bl sl sl adll el el s She 5 alls Ko
5> 3l IS gl 5w 53 S sl g gl o ity 55850
ol s e 50085 3 5 e Sleslinad b Sas 25 5,5 bl 2
Ao (asp5e Sud b doys A) Sl (S A5 s IS sk
Q;;ilsjo\.g))lf&i;'-:Jﬁw@j\;ﬁtwﬁ.xiubé\j)@ﬂy
ey Sl sk ST s el o b doss A B bl xSl
P e o a8 5 S L S (ol AL i S 5 0L
W
G305 5255 St 3305 Dhann g0 O35 0 Shas [ gadS SladS
Olpl (558 3 5 6l aslibas

£ B & aJL«.‘i AR 0,93 NEaY dev‘)



mailto:gholinezhad.r.633@gmail.com

r)l.@;;a)u.i;r.héjjia)jégd\ﬂ\‘_;)jtécm‘.:jjal:s/uw 0

(e s (Ghosh and Ajay, 2004) Ll e
3, OlalS s Shas 5 ddy ol 0L S
S Sy G K S8 Gk ) Ll
oz DA 0355 0p e b
S ogs bl Gl 5 Sl o gl
Lyde Lol 1 ok ol ol3l GladISsl,
<! »ts .(Mahmood et al., 2020; Jiaet al., 2021)
e Joloe 51 S 5 Lyl 53 ol s oy e
Spigr e S Vpame W5 o
.(Mohammadkhani and Heidari, 2007)
S polis Koo 5 055 55 e Ol s 4 s graS
Ol wiw & badle 5 Lis o ol S«
(Abdul-Halim et al., 2019) .5 . &S (gdx
3l Dol ol S G S s
el 2S5 5 s W ol ole IS
53 01 Sl ezl 5 3l o DT (I b b
Cllad 5 Cumax Il 5o dle OlLL (g5, 5lES
rols el S 5 S A OLML
De Souza) 4l e Lis olS 5L 5,5 olis
e ol Olse 03 5 YL .(Mendes et al., 2023
b anslie 53 o pie 5 aenedS (ol S (51 e
oS ole O Lls edle 45 I slass L
Shlze S0 31 58 5 n s ol diile s
(Ferdous et al,, 2021) c.ul CowgaS oy
L Sbe ool 8 ol sl OLES sdaze slama s,
A sllan Syt D3 s s s JT 5l
NPTCEI EINICN S SR PP SINTX SCTE
Glaassiie e s ol obe Gl bl

OBl e (s s pliend (S Al g

WS 5 aedls
5 JlS a8 (Borago officinalis) objsS
SBL el sladle s 5 il e il u e adlate oy
5 Ol alie SN e S5 5 0L S sl
ol sl Ll sl 4 Ol
Ssme 0L iy, S .(Laurence, 2004)
st JB olie (PU ol (3D g0 2l e
ool (05 polie (ol pamen 5 e ol
S b 4 olS ! (0T (Kol AL
el g pme SLE s I mhy (83 ks
S S5 Al e e 0T S 5 FLb (ean
oslitul odd S, s edd ol la 3L
(SIS B el g O Slays ol 553
5 e pLT S b eias (S el et Bl
s <olgdl ws (Hoffman, 2003) e sias 55
s (Rotblatt and Ziment, 2003) il o B 2
Ghle 53 A5 S sl Mol cp e Sl
W gl 53 Dl oS R (S g 5 S
s olals &L (Harrison et al., 2014) ..
oo (SR Do 5 DS g 4 S S
S0 a5 s (AL L5 (prmmen (A5 535
S S Olge 4 el @i gl ol
Sl e QLS 5o (St e glee S
e Ol S Js s (Wang etal., 2019)
SolS sl s L sdias 0L sla e Ld
Jeds IS Bl aman il o (S5 S5 e
%u&»&;ﬁ&Lﬁj)\é\ﬂubLi&Jy@
Jelse 5l S0 WS Jds s chale (5 0pd e
Sl osle W55 5 5 5B Lo nd 53 NS


https://www.frontiersin.org/articles/10.3389/fpls.2023.1117507/full#B69

0\

ks 5 Sews o els (Gl 51 LS asda
oslel GBS il b e YT slel 4 plae S
V0 S 5h s e o L S abole s S
S8 e S 51 s s w8 8 58 s
St bab g e o S 55 5 65 o3l ol

3 me b B slinal spe s S byl
Slachsy m doll b 4 Jus)l Ol e
S by dol 5 e sle 00 Ku$ 5l cls
Sasbs Sl gly ap e Bl Yo i
Time Domain) TDR &K I Sk
Cosby &5 by s Ad eslal (Reflectometry
oy o o pasia slie 5 G a4 S
il ) ey A el 5S4 ol
5 meb oob 4 e 5035 035 1) e 5 03l LS
IS S O35 55 03 5l e 5038 Sa ale s
5N Shesar A pasle s Oy
Jodor 5 S S o5 5 S S (S ol

RGN IS oJJJTYJ\

0L Do Ao 53 Shas (oS Slis u},,ﬂgh;t\j;\)&ivscjbj;u

sbis klls s gisls olds goll
cu (Kranz et al., 2020) 35 . _lase
Uil s> (Y+¥e) Bilalis 5 Tsiplakou i
QM}?JC\}|}6JJJSB;UJM6LAW <l
ST slas S 5,18 48 sl L LbelS gla S5
Syl g LS Cles

sz Al

B s el s 2 gle S e 0 SRl
Ol 33 SIS aw b dolad oS sl Sk - b
Sl 43S Ll L oKl s WTAR
g bl ol s (S )l
Al dle S5 (Uald) oy e b ds s e
b Aoy s ey b dss
Sran 5 ool Jolo Olpe a4 (Lad 20 2
fr b me (555 Cbame O5) als Jols ST S
i3S 055 LB e QIS 53 oS (S
LS B S B s o3 Jele Ol 4 S
SOEsS Sllas 5 S a4 pdl 51 g

Gl ¥ Gas 3 bl Jow S land 5 (S50 Sleo g - J g
Table 1- Physical and chemical properties of the soil at the test site at a depth of 0-30
centimeters

ol ey e O JTal g albogs Ec
. e Bes OSY (ppm)  (ppm) (ppm) B (%) glm®  pH (/M)
vy VAl EA Yo/t A3 Y 4/80 v/e0 /A V/£4 AY \/o
osliiul 5,90 Cow gneS (059 9 CowseS Sliatein (S p -V gl
Table 2 - Some characteristics of compost and vermicompost used

sk EC oH (o el Sed Q534 sl

) ds/m (ppm) (ppm) () )

Vo A/ Vv OALE VWV YA | LVal s g3aS

q YA A/ \73 A\ Vs ! YA G 3uaS 205




r)l.g.z.-a)w;r.h)jjia)jécd\j_\‘_;)jtécm‘.:jjal:s/uw oy

JF 1 PDlvse g5l Blo B8 s 3o Ao
OF jaie Of 2 o Vov Lo 5 o3ls 3 (6,50
I Blo 68 5101 53 35 50 o ge b azes |
3 blay (BL sy Dy gm 4 Dhange 5 55
5035 0353y 4|, 01 Jlo 1els 05 5 i
Aoy adsl 035 b Blodels 05y S (g5
o5 3 OYAT (s 13 plans) il avalons 5oms 50
S s 5 40 S MSTAT-C (g Ll 5
eslizal Ll gal oony g EXCEI l530 6 5 5 (5]
Bl O30 Sl ealizad b bs esls Sl s S
3 ol (LSD) Sls e 5Dke|

o (Vs 0dsd) 55 (Uald) 558 5,8 pue
sl QLS oy p okl il zsbw S
Ol al 35 s hl3l L oS sl 0L pls
AL LS oy A oS e 5 ey
56l iss calis zalS bl eslised LG CO2
s 4 53 5 4Bl JSalS g g8 Olsee b5 56
Delfine et ) .S . iy [ials olS IS 5 Shes
AU5 G aS Cilisee A J iy 3 (@, 2005
Rosmarinus ) (s bes, assls oS 5 (s,
S s 5 Yl a5 Al esls 0L (officinalis
S |y (6 i) e 513 Shas s piaS
(Calaand et al., 2005) —.ils aals

e 5555 88 (S 15 O3S sl
doss Vo dleaml mlaw 53 58U s filie
i m e (Y Ju) del s 4l me
Sy ooliw (o Sle piie S A asie
(=5 0s) ol cgd b as s Ve 53 (0V/Y)

Jlesl 4y gy o (BV/VOV) 0T (1 1S 5 el Cooes

Sis ole 5lp S0 Pl s s s s ke«
Ak Vo s a1 eds Ol alS
ey s cele Y8 5 eyl OF & i o
0 dd Bl mlo ol 51 ) oo 00 s A3 (51U
03 S 3Ll 0T 4 780 J 51 2 el v e 5 axils o1,
3 o U LS (IS el TE 0 )lss
S s el Sl e el 53 Oy Sy
Sl 3 k3,5 Ol ss el 035 N3 &S il
LIS ol 8 sl am s 100 Sl s 0l Kot
Pl B8 055 Bl g5, 5l sea S 0351, Slo
S Sl s S pasi e ge 055 St 5

S g bl
ol s ¥ dsdr 4 el e gl
Dlodd 3 o hlie Sl 58 6 g8 (S 25 ol
el s s e Aoy G Jlazs| e L3
S ol Oli S i gl ke avlis
53 (e Bl YY) 65 sl ke iy
Aol s & (25 050 o5 b b doys Vo
Jhsl 4 bgye (e SLLYY/AM) OF op zaS
Q.Jﬁ(u&bjg;.:é)]é.\mjz'\')JﬁJui&TvSﬁ
wgu;x;l);aﬁtw)lumtiuﬂ)m
FRPONS S e R O I O PR EY
5 pll ady bl Sl ke sl Bl
S5 A3 A sl ey e sl 1 0y gl
Sl YOAY wp slil oSle b T oS
o3 b b do s e e (gl e SN
Sls Olis cd pl s S ¢ B RPTRGINvI KT
B D IR WCWIWC I SR

b bogin O maS 5 sl (e SLYE/8TY) & 4,



oF 0L PDhge o ys 55 Shas (oS Slio u}ﬂﬂgigﬁt\f\)&igcjﬁw};u

S 3 JS S48 8l 4 e K15 o T8
SIS

colls s ¥ s a5l 1edl IS gl
53 Jole s Bl 5558 g 5 o Sas s ol
Sl Al s 4 sl gme oy ) Jla| CEM
ol i)l oSl ot SEx
(L5 O3) ol s b dsys Ver 5 (Y4/YVA)
JLQ.O\QLﬁf(\O/WO')QTd}qS}MT@MJ‘L}
oy (#hs e b do s 1) s T oS i
Kl oSle b o1 oS 15 doys A e
s b 81 055 s bl i 5HAWVAVWA (5T
Slp s S5 el aad b ooy s s
() 31 5 glss) il 355 g5
308 31 3l 8 L) op pi &S A et
S s el s (el YV/AYY) CosgnS
35 (Aals) 555 5,18 pde @ by e (VE/VA) O
3 S i) S0le b o gaS ey Dl
bl 51 gl o5 S 55 Gre ol VV/01Y)
2 SEE G R L JS sk s S8
L;)‘umtswsuftw)ww;\dajscp
5 e aaS 3,08 Ll 5 s ws?ﬁaw)\dms
351355 3 208 pde Sl teS e e 00

Ol Gl Y st 4 a5 Ll 42U slaw
O RN PE S SO G E T (O
Ao s S Jlaimt mha 5335 6 55 (Sl 5 Jls s
Ul g (S sl S (s 53 35 s o
M)s'hcb.w,;«smub@dgu,»’u;\,w
ONVAVE) bl st la slaws o 2 ol o b

c}a.wj(\'/if.f.)t.gw)b\" Choﬂv\ib; .J.cjjj

s (s o b doys ) s TS s
LM W5 Sla b ol 25 Ao ys Ar mlas
S b &l o 8 3 golel s 5l g 53 S
SealeS 25 Jasl L o238 513 55 o sk
x5S p 5 s b S Sy 3 S sl
Sl 53 S ol op mi &S A yatie S,
5 el Cds 04/ Bl b CewpeS 3508
sp (al2) 555 5,08 e w by OF o S
o S g5 208 S sk (50 Jsi)
o O olS 55 S slal il 4 e K5
oL S palaas il LN 51 SS 08 e aS 55
g M slsn panl by Lo ) ST ol o

.(Bhattacharyya et al, 2005) c..ils Cow 5aS
S T il 4 Jade s 1S sl
Tl 2255 £ 5 Ao 0 Jlazml w3 S
Sl dlis el s @ Sls grs Lo ) Jlez|
S i S 51 DL S 5 A sl
O3h) o) b b as s Ve 53 (VE/0) IS sl
JL&Q‘A{Lﬁf(‘\\)QTdJ:QSJJ\ATWQQ(ﬁ
s (s el b doys ) s TS
WAL a5 o Sle b ol oS 25 Ao p3 A o
rhe b S e 0y S 0 sobl i 5l ws s IS
(Y dsd) <3 8 13 el cd b oy e i
A 45 A pasie Sl S 6 Sl s
AVAYY sl s G 5008 3,508 31 555 55 S sl
pde 4 by e (YY) OF cp eSS 5 Aol ok
b s s sled 5 05 (ald) 558 508
Al gl allam e 8 53 Ve/ALE IS sluss Sl
g5 2208 JSosa (V) 25 5 515 ol



r)l.g.z.-a)w;r.h)jjia)jécd\j_\‘_;)jtécm‘.:jjal:s/uw 0¢

Ao 530 it e 53 55856 55 iz 5 el
D5 e T )kl ey s e
paia J5 S s Shoe Oliee (il (2
Ol oy (Aal2) 23 O3y plaw 3> &5
W GBS L3 p S5ks0n) 8 S s Sae
Lol o dop W mhe S
5 ket Ol o 08 U 3 o S LSFHFN YY)
55 & Slos (8-0 Jd) sl Jf e
S Ad Gascine (0 Jsdr) 8 Sls s Slas Ol e
S g 3,28 51 IS SCast 3 S Dle 0 20
5 odel ks LS s oSS OYONY Ol
sy (Aald) 555 5,08 pde w by OF (p S
Sl osd e etalin 1 dpde 53 6 hiles
B o Shes it o SE SIS 5 il
b S geS 3, L el (lal Ll s i
Sl 43,5 53 Soled DS 5 pla 5 ol skl s
DS s B3I S bl S 515 s
53 I8 5 Sas Ol 51 (ST Gz J2alS) S
Tl Sl A (pl o A s (38 s
3,0 pde a5l S (Gols pae sk 4 6358
308 (8355 sk &S 0 S sk 4 oy S
Gt N> e 3 Mhas A0 mglan 53 S seS
Ay o B a5 Ll (6355 msbae ple a4
S JS s Ses 13l e CangaS 58

el celn
s dodr 4w Loy JS 5 s Shes
Tl 53 35 fa s Sas i Sl bl
alie ol Gl S me Aoy S Jlezs]

aS sls olas (o Jjb)é-:«}u—@"j| L.S‘j'.'&:i'.'tﬁ")

doys N mhe Lo g SN Lo s A
R TPU APV IR KT RN JHORIRE
35S 85 M won 03 a5 Sl LB dsss A
ol 4 la sl iy G S (S E S pae
3,08 pde w by s 0T preS 5 W5 (VF/VE)
s 3 (W) 558 05l Slad oy (Lalld) 58
(Ve 5 VIMA) il 4Ll slass 5 50 L G gneS
A S 13 bl ey S S s

5 S ) Gl gl i 8 5 s Shes
S ledwﬁ 55SB s Jlime Jl 5548 &
Csbw ST ) Aol s I3 e Ao
oasein J8 55 Slas Olsn 5:0ke (St 25
Olgee o iy ((Qald) Y5 O Cl"‘” 3 &S S
Wy Qs s oSS Yaav/ey) 5o Sles
YV el b b o e b NUKY
L JS 5o Shas Olse o S QLS 55 p S 4kS
(E-1dsd) 8 50 Shas Olyn 25 g5 ol
SIS 5 Shes Olpe iy 5 A jasia
)m)><=}§jiasioo‘\/\‘\ Olsae b G 5aS 5 558
355 3,00 pds o by e OF (a8 5 el
oaeie 5 pSBY Jlie M o 53 g (Aald)
e s Ve s S 5 S o i S
Loys T Ol S 5 CewgaS 3,58 L el
Dshr el s a3 58 Osdy s S b
3 ;ee (6355 mlan 53 (Kis 5 GRIBIL S
FoS358 38 e 535 Shas 1Al S5 S
351355 3,08 pde 4 o

S 5 e ol sl 1 S8 S s Shes
Sy 13 g oo 53 S Jlaz| mhans 55555 655



00 0L Dl ge doys 55 Shas (oS Slio f'ﬂﬂgh;t\j;\)&ivscjbj;u

St Sl (S his CongaS (055 5 Sop0S 5,0
HO ) disey o 5 5me |y adioy A s e il 58l |
Sl O 5 gk sl 7! 7l 5 (etal., 2022
Sl a4 Cod g ) 4 e S dad e
baSdes GRS s Bl 03 a5 (o0 ol Lo
S s 5 )M 5 Ol oo 1) S 3aS 055 3 s
0 Ol oy 48 sl Cand plié polie s

.(Bayati et al., 2020) 55 5 = wslsl S=
sy (lgn plil 5 ) 6 g J§ Sis 5 Shos
JW\CI::M)::}S&);)&&S;\W@|
55S s blame Sl el s ls pre Lo s K
Sl 03 dsde) del s w0 Sls e
St Shos Ole 5:0ke (St 5 4 sha
&Mg(Mu)ﬁQ)J\{CEWJJ«SMW
M5 Gl s (VAT i s Shes Ol
Loss A s b gls gae OBl &S s S
S b Aoy N e el el el b
5 S Ol o 1S (GUSa 55 (5 A DL 2l
o O adllas 5l ol ol ils | S
oo Olge el oS 25 Rl L olen 4 aa
53 0lS By ol rals andlae 5 ge ol S 2
olse3 Sy Blanil LS el 3l 25 Ll 2
inyvf‘ij¢u(s|,\j\,\,i)db-)>6udjb
Liet) das o jfals |y ad) 5 Joho ann g
iy Ol s 3 Ol Ol e SRl (al., 2021
55y sl o3 Ll slse Ul s I sl
Gl dd;y Sl 5 edd e S oole L 55 pds
L ool pea iy ol 5l ol wode 2als s jls JLis

u,':..als QL&-_}A 5 ey d_jl'v" WLWJJJI J:*-“ls

Ol 53 3V YTAVE) s Shas e o 2y
ol oy (55 05) 03 byl Aoy Ve s
sl &0 by e QLS 3 05 VIVET) OF o S
3 (s b b doss 1) s T oS s
VWIVAY 05 0SSl b ol oS 55 Aoy Ar elans
gl b ol pme SN 5 s Sas IS 55 (5
3 Shase Oljee 1ol oS 25 Jlesl Lol aals
355 5Sle avslie Jsdr 4 ar i L d S 5
EARMAT VRSNV WS WY QRUPRED
Ol 1S 5 CogaS (6358 Sle L3 (LS o
o (S r.x.c) Jals CEM 05 G 53 5 E/EYY)
AVAOA) 1 Sls b Cow gnS a5 Hlass ol e
ol S 50aS L (65 gome CDt| (Gl s o3
S Al s S 13 bl 68 S s
OLS i Ms 4 Lilze olS 5 Shes (S
S p s S ST g3 5,5 SRalS da w5,
A 5 el 5 S Ol e sy S
53 oy 4 QLS il |-l (Lietal 2021)
SR RSl s s Oy s AAS b
50,5 5 Sas LD FalS W 0ud Jre e
Devi et ) wowa pla [l 03,8 A, 5 Sess
chaw S Ll oS 5 s (al, 2022
S 5o 55 3 g0 S 2l Sy 0355 S oS
iy ey 0As b S 5 olid esly 31 s o
s S sl e s sdoes oS (gl A5
(AU 0Ly 3 e bk (RIBIL K> b
sl CMe o311 5 sldas Ll 5 4 slaes s
sl Rl L g same 3 5035 O55e Cudsons
(Dinetal.,, 2011) 1w sl > Shae 1o Sas


https://link.springer.com/article/10.1007/s00344-024-11259-1#ref-CR44
https://link.springer.com/article/10.1007/s00344-024-11259-1#ref-CR44

r)l.g.z.-a)w;r.h)jjia)jécd\j_\‘_;)jtécm‘.:jjal:s/uw o7

Ol pSle amlis el ey I3 s Aoy
53 (YITVY) 53 g o33 5S0ks 2y s o0
T cpieS 5 205 b b doss A i e
(55 0s) o aad b doys Ver s (VYY)
s b b do s N IS mla (E Jsd) 5
Voo e bl pme Ml V/AOY STl L
Oks 4l 0 g oils ol)5 b bt s
D3NN ke o jnds 45 s o OLES 35S (¢l
355 sk 53 ARA 0T S (CageS 35S
VONY Sl b G gnaS a5 5,08 5 (dall)
A dsdr 4 a5 L.l 4y b Jls pme D
Plowse doss s SE SIS S Jli
Ot (S S sk S 53 S A el
5 Mol Gy CewgeS 3,508 51 D ge Ao
Sod B A3 A oS 55 D ge Ol
O] &S el s G gnS 3,08 5 ol

sy ool th.w Ko b guls e

23 kS o @l 1y Jb Ll s 5 S5k s
b 355 0wt Js & s o ol 20 b
.(Yordanov and Tsonev, 2003) 5% . 53>
b bl ey Sa 5 Shas W5 g IS5k
e B4 b ol cad b ds s A
oS RS o oS slapltl S O35 03 SRS
Sl 2l & B s plds st 52 A5 o
o s e RS sl b Jsl bl
ol 53 5 Ll glp olS LUIS B ossd o
oA s Sl Al e g slpe A5
.(Dissanayake et al., 2019) il . Laellh 055
s (7 Jsdr) St 5 Shes 58 ¢4 51 53
b S peaS 3 )l8 51 S 5 S 2 45
O cp 2eS 5 el oy Sa 3 o5 VWYV Ul e

g (ald) 358 5 8 el by e
5 S G5 Y sk 3 5 s e

H NISPICE o e SOlhw il iy 4 -V J i
Table 3- Analysis of variance table of studied traits in garden borage

s Shes

Ao s Js 55 Sk 5 Slas PEARN RV 5 el _ s
Js e - K 5o Ses C_ 5 sl S polass Gyl . S e
S 50 Loy JS Kis J"l" JS\ &35!
CE]

VRN Y£44/AAQ \V+va4/007 Agro/ero® yatee™ Vamee® Veqs Yio/AL " £v/0" Vengs® Y kY
Y/OVI®T O EEAYYALENTT YO YYVe/NTTE qvrTe/agtt egev/e®t V' vy 0/804%" oY1/AQT® o AL YAOVAT® Y Lot s
[VARF YVor/rv0 Yo£444/1¢¢ V1 Ee/AVA VP aALYY/E \/4Yo LVARNY VY/Ave VYo i/Yoy 1 Vsl

AAZ0AY SR\ A LY VAR o VAT VVA S R SR PEN 1Y PA R | VY-V CVIAL VA 7AR A e R /- SR W A V2O S S PRY. VA VA LN AT VAT Y 35S g5
SOVTTT L NWVa/EEY T e YodA/ra™ ARSAAN aoor/0™ g/A0Y" V4047 144/¥Vane TVENT YA 0T ¢ SSH
/e TVVAO/N YWY/ VA YOYY/$0A Ve EA/AA §/434 /YA Ta/0v /v 0/ Y'Y \ Y slax

0/+1 (RYL Yo/ \Y/i ANY V4700 ¥/8 2N AnY AT U U

Lol o Lo 30 5) JL“:;-\C_LU;)I:W}):WJ,&%JJ4{-:5:-)-:;:--:;:- ns



oV 0L PDhvge o ys 55 Shes (oS Slio F o SIS C\j;\)ujvs ol 6
OL358 LS 55 e p 2550 Slae 5 M las S 5 Kis 25 blie O 518 Jpu
Table 4-Interaction effects of drought stress and organic fertilizers on studied traits in borage

plant
Spplisl Sl C.LTU\/ K5 Sks &M?;jw s 30
ot B S
Jals yvrvbe £Y/YYYC \vae Yoro/ryde vyvvvd Va\uui
100% FC G gaS go/++va lo/va Yo/vrra N eyva ve/arra Y/vAb
G 3005 28 ya/v.vb a vad vyo.vbC oto/NvTYh sarf
Aals va/oirde  vawved e Yy1avrede vve/ed V/veve
80% FC Cos 35aS v4/+1b Ava o YeAsvb IREATAL) oYYb Y/vAQ
CaseS o5 YAWDC  evrvrh Vvv/ovd YAryyed £44/4C Y/¥YVC
als yiave ry/Awvd \Y/vvg YATYTYYE yeuvvd (/Ave
60% FC S guaS yarvrb oY/Avb Ya/¥C v004/1b £ A/EC Y/aYvh
e 3005 28 yyawed  vaarved  veanef Y4AVYTE Yosd yvvd
ol bl 325 Jstr 3 b g e Jlais e 3 s e SV ol STl o pa 55 S e by >
0L558 oS s (5,5 o3Il Dl i S 5Kils amlis —0 It
Table 5- Comparison of the average effect of stress on some measured elements and traits of
borage plant
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Table 6- Comparison of the average effect of fertilizer on some elements and measured traits of
borage plant

S gaS 455 L 530S (555 O5) dals -
oles
YVWb Y¢/8va Y+/A0EC €cm) < ¢ls)
0+/+Adb 04/1va YA/001C S oslaes
ve/atth 4VAYYa Ya/vve XS slaws
Wb Y1/ATVa V£/4VAC €M) 31 S glis,)
YWyeb go0/\a Y\4+/81YC t’/ha) )8 5 5 Sles
t£v/Yth oYe/r\a \WAALS (t/ha) |5 o s Shas
AVAGA @ \eY/e07 a 14/6YV b t/ha) s 5 s Sas
IRVARZ:! IAZANAE:! AYb t/ha) Js o s Sas
y/0\vb \VARAE! +/A$AC (e 33) Dl g0

sl ilisly a5 Jj.x;.-ﬁd.bﬁfdl&.:}lch.ﬂ);)\:@u ] r_x.cjfil.:gjb,ﬂja): S e by >

Sl a3 g edd (Gt gla Sl als
il T glas S 5l eslinal Jy 35 o 3 Shes
55 olS el s zals |, S ol i gas b
Soder g S ahoar Slslse ol W5 L A5 Ll 5
L L5 B es 50 (g paml ool 53 (o J sl sl
£ Olg e 55 ke 55 e O i
b bl panme 53 38 o)Ll 55 e Jiul38l
Ll 55 o S 3aS 3,58 5 25 b b ds s A
53 0Ll Sl o3 B v ety 53 Shes
st BB 5038 M Bl 5 O B2
el
pbe
QLS sl s W YL L (Ko a0
2 - U I oot IR -+ I

M S
8 es okins ol ge Jolge 51 (S (Sl A
Loogse sled 4 2ol 5 2L (ol OblS
e 5 S Do 5 DS (AL LS gy
s 3 Shes Kot Ol Gl Al
Ol Gl o lld 53 LS A o5
e I
5 s e LEalS ) g 0 Ol (s ady,
o5 e Ll s bl (St aas 5 St bl
ol Bl Sdre slpe Il Ll Cel (S
5 bl Cww 4 Glreols OS> 5 obuls
5olS Gl ol o pws SB35 Of L,
Ol bav g jole Clx Rl el ans s
3538 Py o ys LSS 5 I s sE e
Wile Glio 3L O3S 15 IS 55k 4
& e polis s bl 28 5 b SIS



10)

11)

12)

13)

14)

15)

16)

17)

Dissanayake, 1. J., Ranwala, S. and S,
Perera. 2019. Germination and seedling
growth responses of Sri Lankan grown
Sesame/Thala (Sesamum indicum L.) for
simulated drought conditions. Journal of
National Science Foundation, 47 (4): 479—
490.

Ferdous, Z., Zulfiqar, F., Datta, A., Hasan,
A. and A, Sarker. 2021. Potential and
challenges of organic agriculture in
Bangladesh: A review. Journal of Crop
Improvement, 35: 403-426.

Ghosh, P K., Ajay, K K., Bandyopadhyay,
M C., Manna, K G., Mandal, A K. and K
M, Hati. 2004. Comprative effectiveness of
cattle manure, poultry manure,
phosphocompost and fertilizer-NPK on
three cropping system in vertisols of semi-
arid tropics. Dry matter yield, nodulation,
chlorophyll content and enzyme activity.
Bioresource Technology, 95: 85-93.
Harrison, M T., Tardieu, F., Dong, Z.,
Messina, CD. and GL, Hammer. 2014.
Characterizing drought stress and trait
influence on maize yield under current
and future conditions. Global Change
Biology, 20: 867-878

Ho, TTK. Tra,VT., Le, T H., Nguyen, N
KQ., Tran,CS., Nguyen,PT.,Vo, TDH.,
Thai, V N. and XT, Bui. 2022. Compost to
improve sustainable soil cultivation and
crop  productivity. Case  Studies in
Chemical and Environmental
Engineering, 6: 100211.

Hoffman, D. 2003. Medical Herbalism.
Canada, Healing Arts press, 666.

Jia, X., Feng, H., Bu, Y., Ji,N., Lyu, Y. and
S, Zhao. 2021. Comparative transcriptome
and weighted gene Co-expression network
analysis identify key transcription factors
of Rosa chinensis ‘Old Blush’After
exposure to a gradual drought stress
followed by recovery. Journal Front
Genet, 1017: 1-21.

Kranz, C N., Mc Laughlin, R A., Johnson,
A., Miller, G. and L, Heitman. 2020. The
effects of compost incorporation on soil
physical properties in urban soils. A
concise review. Journal of Environmental
Management, 261 (110209): 1-10.

2)

3)

4)

5)

6)

7

8)

9)

Abdul-Halim, A. Ben, K.B.B. and L,
Atuah. 2019. Standardizing the quality of
composts using stability and maturity
indices: the use of sawdust and rice husks
as compost feed stocks, American Journal
of Plant Sciences, 10: 2134-2150.

Bayati, P., Karimmojeni, H. and J,
Razmjoo. 2020. Changes in essential oil
yield and fatty acid contents in black cumin
(Nigella sativa L.) genotypes in response to
drought stress. Industrial Crops and
Products, 155: 112764.

Bhattacharyya, P., Chakrabarti, K.,
Chakraborty, A. and D C, Nayak. 2005.
Effect of municipal solid waste compost on
phosphorous content of rice straw and grain
under submerged condition. Agronomy and
Soil Science, 51: 363-370.

Cala V., Cases, M A. and I, Walter. 2005.
Biomass production and heavy metal
content of Rosmarinus officinalis grown on
organic waste-amended soil. Journal of
Arid Environments, 62: 401-412

De Souza Mendes, A D.,do Perpetuo
Socorro Progene Vilhena, M.,
Oliveira Silva, M V., Francisco Berredo, J.,
da  Costa, M.L. and M.J, de
Sousa Trindade. 2023. Solid bio-compost
as a nutrient source for family
farming, Journal of Agriculture and Food
Research, 12: 100575.

Delfine, S., Loreto, F., Pinelli, P., Jognetti,
R. and A, Alvino. 2005. Isopernoids
content and photosynthetic limitation in
rosemary and spearmint plants under water
stress.  Agriculture  Ecosystems and

Enviroment, 106: 243-252.

Devi, P. U C., Jha, V., Prakash, S., Kumar,
S K., Parida, P J., Paul, P., Vara Prasad, K.,
Sharma, K.H.M., Siddique, H. and H,
Nayyar. 2022. Response of physiological,
reproductive function and yield traits in
cultivated chickpea (Cicer arietinum L.)
under heat stress Front. Plant Science., 13:
1-19

Din, J.,, Khan. S U., Ali, I. and AR,
Gurmani. 2011. Physiological and
agronomic response of canola varieties to
drought stress. Journal of Animal and Plant
Sciences. 21: 78-82.


https://www.sciencedirect.com/journal/journal-of-agriculture-and-food-research
https://www.sciencedirect.com/journal/journal-of-agriculture-and-food-research
https://www.sciencedirect.com/journal/journal-of-agriculture-and-food-research/vol/12/suppl/C

r)l.e;;ajwur.héjjia)jé;J\ﬂ\&)ju@ﬂj}aguw e

18)

19)

20)

21)

22)

23)

24)

25)

Laurence, R. 2004. Borage production for
oil and gamma-linolenic acid. Rural
Industries  Development  Corporation,
Australian  Government. RIRDC N°
04/040. Available at
https://rirdc.infoservices.com.au/ items/04-
040 (accessed September 2009).

Li, M., Yang, Y., Raza, A., Yin, S., Wang,
H., Zhang, Y., Dong, J., Wang, G., Zhong,
C. and H, Zhang. 2021 Heterologous
expression of Arabidopsis thaliana rty gene
in strawberry (Fragaria x ananassa
Duch.) improves drought tolerance. BMC
Plant Biology, 21: 1-20.

Mahmood, T., Khalid, S., Abdullah, M.,
Ahmed, Z., Shah, M K N. and A, Ghafoor.
2020. Insights into drought stress signaling
in plants and the molecular genetic basis of
cotton drought tolerance. Cells, 9 (105):
30.

Mohammad khani, N. and R, Heidari.
2007. Effects of water stress on respiration,
photosynthetic pigment and water content
in tow maize cultivar. Pakistan Journal of
Biological Science. 10(22): 4022-4028.
Rotblatt, M. and I, Ziment. 2003. Evidence-
BasedHerbal Medicine.  Philadelphia,
Hanley & Belfusinc. pp 464.

Tsiplakou, E. and D, Bilalis. 2020. Tillage
intensity and compost application effects
on organically grown camelina
productivity, seed and oil quality. Notulae
Botanicae Horti  Agrobotanici  Cluj-
Napoca, 48(4): 2153-2166

Wang, B., Liu, C., Zhang, D., He, C. and Z,
Li. 2019. Effects of maize organ-specific
drought stress response on Yyields from
transcriptome analysis. BMC Plant
Biology, 19 (1): 335-343.

Yordanov, I. and T, Tsonev. 2003. Plant
responses to drought and stress tolerance.
Bulgarian Journal of Plant Physiology,
189- 206.


https://rirdc.infoservices.com.au/

