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Background and Objectives: Eco-lawn is a mixture of grass and broad
leafy plants to create a diverse species composition. In fact, it is low input
lawn that requires less watering, fertilizing, herbicide and mowing. It
resists to invasion of weeds, which helps conserve natural resources and
reduce pollutants.

Material and Methods: This experiment was done in greenhouse at
Ferdowsi university of Mashhad to explore the effects of water stress
(85, 65, 45 and 25% of FC) on shoot and root reactions of grass-clover
mixtures. It was done in a factorial experiment based on randomized
complete block design with three replications. Treatments were six
mixtures of Festuca arundinacea and micro clover (FM), Lolium perenne
and micro clover (LM), Lolium perenne and Trifolium repens (LT),
F. arundinacea and L. perenne and micro clover (FLM), F. arundinacea,
L. perenne, micro clover and T. repens (FLTM). Traits of height, leaf
width, tiller number, fresh and dry weight of shoot and root, root surface,
Mean diameter root, total root length, root volume were measured.

Results: The results showed that in the competition between 6 types of
mixed grass-clover, the highest and the lowest height were for LT mixed
with mean of 5.89 cm and FLTM mixed with average of 5.02, respectively.
In terms of fresh and dry weights of shoots, FLTM and LT had the highest
and FM had the lowest production weight. Also 65% FC stress had no
significant effect on plant height and significant difference was observed at
45 and 25% FC levels. The effect of 25% FC on leaf width and tiller
number was significant and 45% FC of stress intensity had no significant
effect on fresh and dry weight of aerial parts of grasses. In terms of
underground organs, the highest fresh and dry weight of roots belonged to
FLTM and LM and then FM. But the lowest fresh and dry weight of roots
produced by LT grass with 38.68 and 9.52 gr/ pot, respectively. In terms of
different levels of drought stress, in mild stress of 65% FC, the amount of
fresh and dry weight of roots increased compared to the level of 85% by
20.93% and 9.54%. But in 45% FC stress, drought stress led to a decrease
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in fresh and dry weight of root production. So that, in severe stress of 25%
FC, in compared to 85% stress, the rate of fresh and dry root weights loss
were 52.64 and 54.87%, respectively.

Conclusion: It can be concluded that all mixtures except LT were superior
in root traits than commercial sport turf (S), while FLTM was the best
blended especially for aerial parts traits than others.

Cite this article: Saeedipooya, Elham, Tehranifar, Ali, Gazanchian, Gholam Ali, Kazemi,
Fatemeh, Shoor, Mahmoud. 2022. Evaluation of drought resistance of grass and clover
mixtures to introduce cover plants with lower maintenance. Journal of Plant Production
Research, 28 (4), 105-122.

@ OIS © The Author(s). DOI: 10.22069/J0OPP.2021.17623.2630
T Publisher: Gorgan University of Agricultural Sciences and Natural Resources

Ve



YYYY-Y+de :als LLS

. LS oo cld, yidgly s s
YYYY-YVVA @001 LLs P P SRORRIR A

%&L‘a if;‘ i‘jf;‘gs

o g (o S glove (Ss 4 Cwoglio (b))
P (w9 0 L b gy LS (S o yoliiody

o, ¥, R L YE . L . \
J}J:}«ml wb\swbl dLg’ul;‘_;lM)\.ﬁl J"u")’@‘dx’l "-’-3'-’:&5‘\‘1*'”(\'6‘“

es.saeedipooya@gmail.com :asbll, .0l ul clgie ¢ om 333 olK03  SLEL psle 058 ¢ a3 OLS aass (5 555 .
tehranifar@Um.ac.ir :asbll; .0l .l e ¢ o533 o83 ( JLEL p ke 05,8 sbial ( pome ok 5 .

agazanchi@yah00.com :asbLl, .0 ul (g 5o, Olal 5 B3,k (3,5LiS Slidas S e Ll !

fatemeh.kazemi@um.ac.ir :asbll, .0l ) chgie ¢ o533 o83 ( SLEL psle 05,8 SLtls

shoor@ferdowsi.um.ac.ir :asbll, .0l x! chgd ¢ w5z 3 o825l ( JLEL p e 05 S 5Ltils

a.\._.s;’-

£

e Sl

S5 OlS (S b e 5l (bslie Jals (il 23150 5L L Gla e i bin 5 Al
S Azes 45808 Gl o5 Wl s ol sl S frte S 5SSkl Gl e
535 b asl 2alS ol L3 Sioear 5 S cile (85355 (ool dax 3l Laeslg Ol

A}J:L;a LA:.LQ‘YT

5 oo Skl fesng s ples el Gd) muly s Sda Ll B, g 3l
oils Sl Sl s islesl ool bslies o b aglie 5o (Sist (55 4 5 0s
S5 e 8L el WS b sbes n JosSU bl B s gt s b
Esd (LT) L s+ o) M) Sl 55 + o5l (FM) Sl See + 5 52
*ohed g @y psd s anle i)l st (FLM) S 55+ @ psd 4 anlodis)l
bl e i C’“ FLEO) b bl o b aslie )3 FLTM) i s
S p e gl Slio b el LSS YL s el S b ds s AD 5 70 O (Y0
iy Jsb g yeme ity a3 o Sils ady) oo ¢ olgn plUl S 5 5035 ety sl

38 18 bl s ke, S 5 5 05 s ady) e

Sl LFLTM bylses 5 e il 0AQ (5 0ls L LT bgloe 0 Lo o 5 4 plis)

j:JU (Flos b b ds s f0 s O Al et s 4y A 05 sl

:dlae Cy

A VARYENA :C;J.L&JA @JU

VFeu/eY/00 Zﬂ‘ﬁ} @)U

SRV PR BT

1SS glaely

Vv


mailto:tehranifar@um.ac.ir

Loy YO 5 X0 ol 53l pme BVl 5 IS QLS plil g5 » ol e
38 o Gl Sspe a5 S b Ao 3 YO A5 S sdalie el)5 b b
Cosls oy b b dos FO Je B oot s sl 13 e | by slies
A 51U b s e plps pll S 5 5055 G 2 e S0l e ) sba
SFLTM Gl a0 bgye adsy St 5 5 035 polae 5 o« fws ) laplul
LT o bpe a2e) gy S0 5 5 055 ole (50 LWl 5 FM e 5 LM
o il s gl 51 S edalis OIS 55 0 SO S YAPA slis b 5w
Tl 4 Sl Al SES 5 5 055 Ol 2l Sd b Ao PO e s ((Sis
s b b s FO 5 51 Ll sl 0L sl A3 A/0F 5 /AT Ol5e 4 Lo ys AD
22 Sk A 8 ad) M5 S 5 5 U5 Ol SRS 4 e (S A5 e 4
S e AL S D 4y SB35 055 R Ol Ao s YO LU IS

29 deoy3 OF/AV 5 OV/8F Jsles

S Sy Slis B SILT e sud 5 e glabslse plad S 5ba (8 S e
gJ’-’-JSJ" u’-’-‘)’“ (\Jul ol L;,_S/e)\.b\ QLMJEJ)‘ASJB")) .L'ob_,..v (S)Q)rﬂ‘ Lng’JJ“’:
25 FLTM bglss e

labg e Sis ay Canglio olis)l (1 F+ +) Syomme )5 ol e cablS o Jasdld o limliS o e 305 pledl gy (o s Liius!
N 0N F) YA (ol ey (sloiagsy 4pi S (Fudlye Sl b oty (lalS (Syme jslaiods 0 g o
DOI: 10.22069/JOPP.2021.17623.2630

ONoIE — 55 e 5 e 0

NC

ARY



Ol 9 by (sdmmw AN e il 9 o abglie (SWd 4 Cunglio 25

O 02 el S s U ede 5 (loy g el
e dolsl Loyl 0 S b S s
boie gl s b 0 S 0 Sl o Sl
o s e pslie (ol b o) el
oS opl (10) 5403 1y iy o e S 5 osb e
0555 Olgme 02558 55 g5 & Gy laee Lo
o3 i slasss sl eslanad 4 Sl Jlals 5 S
s S 08) el IS st e sl
o)l gl 2V s o S b Lt
Loyl 5o Ll (YY) ol odls 25158 50 05
LS, Gl S Klde LR
Glwd g QLS Lol 505 5 byl 5SS
S a5 eS il ) e 05550 S i
Sl fim Jossi a4 0B Sl 5,y L
2 S oS aps s ) Sl

o3 0L L e e 5 e A oS 5 S
Spg Sob Al e oSS S g ol &S
el Bl s ollS s s 3 Shee
ss by el ) e oS 558 S 0L,
Ay HAd CliS Sl AU 05 e Ly,
S L el S S Sl oK s slasl
s Pirouette jus 55 5l S 55 bodsee 5107 s
5> Luke ;5 Klement 5, S o6, 5 Pipolina
Wlodkir ol by dos Yoo gl o bl
sy Sgmd dos Yo (Wl S5b Sks doys Y
@L” A ealazal Y 3o Ay Yo jb&{,})
o bl oS das e 0l 0Ll sl il
b Sl e Pipolina jus s bS5 s 548
3l o (g 5ol S Cla.ﬂ 030y s CL&J)‘ el g5
Sl e s Sn SSE S b e
DS iy S 0F) sy e AS

1- Dactylis glomerata

AR

dodlo
Ll 5l GScile 5 5 m (23355 (gl
CokS b e R Gl s s e
S Sl s ol b tals e oL
s s Sl el s L
o> basse el 4 5L e o b isde

J‘)}A DL

ot siir el Gl S e OIS
Slr 3k slaeslg aoslinal 3550 ) Glager
O ool 3l plal Jpd BB oS bis
Joosd B L e S o) a5 S
Gt 5 G BB 4 Sl Gt
SLS S S sl s wll el 4 Kls e
S Ll cpl 5l S5 00) a8 SaS ol
S5 el e puu fl_“e)l oL 5l e s
S ol iy OBLS b e pglie pB5l 058
3 P Seaslle Com w2 (golLL 5 0 sdle
Sl (0) A3l ke Lol 55 b 2dle 5L
Lo S (bl Jold Gl 2l 5L L
foite S 5SS sl sl ik OLLS (5 S
w6 5 Clglidles S jluinss oS il gla S
S bl @l 03 Al e 52 05558 el
bkt w5005 Slagar 25 ol Sl
ey 4 a8 waph oS Glaer 4
(bl dex Sl baslg Ol S 555 0 GO
wl a8 ol js i 5 5 Cile (a3
S celinal e glacile S Jle o5 5 AL
Lot VT 2alS 5 ank wbio Lais w0 ol ol oS
(Y Q) S oSS
CAeS SIS 5 o S paeS Glacex
e 3L e Sl dsene Sl 5 Al
W S s ol

53 bl 5ol 3 e 5L YY) Ll Olpsbes

5 ok S

Llsl G osls 5 baul) cw ST 5 Vo oo



VF+e F b)l.o.n.:} JA 2,93 ‘uﬁlﬁf .A.&J,; ‘_glhu,u.h9f A g

(VE) OS5 hasn wores dadls Ol ey S
e e 3 Ao A sy a5 Lol QLU
Loazmsd 53 3 8 e 5 S 055 SRl
(s ol el 5l Bus 3 S S5 anll kg
Sz bl sl sl B )
SIS Ol 4 oS cd s ol (gl bl
ool 5 a8 Sl ik OS5

Dy e e a LA Lo

o9, 9 3190

ehe es,S Skt SIS s ey ol

Sl Gaa b odgte b oKl SLiL
slabsle sasns 5 gl bl g, mal
B s (ool bl e gl A 5 e
Pl aslas SLlS b sl hssSB el
+ Bgad OlS S Al 5 e bl Sl
+ sl (M) L0 s+ o5l ) (FM) 1t 5,
+ 0y el 4 anlodip )l 8 pnd (LT) dde sl
s+l B (FLM) as 5,
awclis 5> FLTM) i jas 4+ 0l s+ <y
St S e ¥ 5 () (ol b e L
Lol S b doys AD 5 #0 X0 O el
SN Sl ol bgle A fl?d‘ ISY
Gk S 5 caws L (NAK-Nederland) s,z
Sl se cpl sl ey ) Jadr s el oL
5 sl T8 sl b L Sel shols
S S w8 el el V4 el
Stlasl Ol 035 5 ol (35 S 13 LaolalS

A

VY.

Osf sl 5 o byl LS5 s ol sl
(e g oded ke B Ll s sal (3, Y L
S b bl e S5 s S Sl
ol mes (19) 4s edalie Klement i
20 S pBl Sl eslinal &S amdls Oly O S ey
Shls dren (ladsle ddw Hd o8 W31y 55 oS
Sl Ll 55 & Cnd S5 ol 5 Sl A
R S R e |
Ohd Sl 4 ar g b s O ind
LS o el 1 o5 BB e 5L 5550 055 40
2L @S Sl st Sl eslanal Ol oS S50 o
355 03550 Sty Ok 1y oshae LS Olg
Lo3 0 555 aed Sl eslital 5 S0 el 455 20
AD 5 VA s idy Cel ool bl o s
S5 pl 5 ladsle Had plsl s g
cx! Piroutte ; Pipolina ,us 5, sl oS ol
Ll Sl Ao N 5 OF 4 el
S5 ey S oW s lasdllas .(VF)
SE B bl bybse per b odds S
s ol kbl o 1y 05550 pensS Slles
DA s s e oSS 5 S » oL pde
3L G e oS ol Ol Ol andlae c,b B CESS IO
babyle 5o sdd ade Jals cel 05520 58
eslaial Ol 53 1y 059,50 3458 3l eslaal njfda
sly & by Bl b b s a5
bses e oS 5 S sl 0LE (8) lalllas (TF)
Lo bsbs o Ml e 5t 3 5 3w Joab
w5l &S A8 sbl pslie 5 I8 LG (6 s S5
Do b oded ) S 5 30l eSS Do oS

08 5 S il RIBl e s ele |



Ol 9 by (sdmmw AN e il 9 o abglie (SWd 4 Cunglio 25

e —0ladiE bl glove oS 5 Ol =) gt

Table 1. Amount of grass-clover mixtures (clover lawn).

Ssere ol
Common name

PFran ok Ol

Ere 3
Seed amount (m?)

Abbreviation

95% Festuca arundinacea and 5% Trifolium repens var. Pipolina

95% Lolium perenne and 5% Trifolium repens var. Calway

95% Lolium perenne and 5% Trifolium repens var. Pipolina

47.5% Festuca arundinacea, 47.5% % Lolium perenne, 5% Trifolium repens var. Pipolina

47.5% Festuca arundinacea, 47.5% % Lolium perenne, 2.5 % Trifolium repens var.

Calway, 2.5 % Trifolium repens var. Pipolina

Commercial mixture (sport) (NAK-Nederland):

arundinacea APACHENL NL.

consisting  10%
NERUDA 1 DK, 10% Lolium perenne STRAVINSKY NL, 25% Festuca arundinacea
TOMCAT 1 DK, 11% Festuca arundinacea MASTERPIECE NL and 44% Festuca

FM 35.8
LT 46.3
LM 45.8
FLM 40.4
FLTM 40.7
Lolium perenne
S 39
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Table 2. Physicochemical characteristics of soil.

Sk (558 ! oo e S s R gt sk
EC (ds/m) pH Clay (%) Silt (%) Sand (%) Texture
15 7.72 4.16 28 67.84 oS
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Table 3. Analysis of variance of aerial parts of studied plants under different drought stress

_ a3
‘jlj,arl.m&;;;g” ‘j\}arl.\iljjojj Ay sl Spee CUJJ! .
Shoot dry weight Shoot fresh weight Number of tillers ~ Leaf width ~ Height “Sd’f’
. » " N s b s
55.468 919535 0.107™ 1.168 1.248 5 et 3 L sl
Mixture of grass & clover
464,992 4824.236™ 0.448" 3203"  34519” 3 SR
Drought stress
. Lo e 20
22.496"™ 220.259"™ 0.077™ 0.304 0.274™ 15 A
Stress * Mixture
o
13.814 228.126 0.102 0.131 0.267 48
Error

.M))\ JL&\CIG.»JJJ:@”)JJJJOc}a‘»)ljb@.’us)‘J@MJM.tJ&eMJQmYéJJQms} ¢

# NS

™, * ** Non significant and significant at 5% and 1% probability level, respectively.

ok g ez slab gl olse eIl bt Dlhs Kl amlie - g
Table 4. Mean comparison of morphological traits of aerial parts of Mixtures of grass & clover.

(LIS / 0 8) ol 5o plil St 055 (LIS 68 gl il 5 055 Croil) gy dd 5 ey bosloa
Shoot dry weight Shoot fresh weight Height Mixture of grass &
(gr/plot) (gr/plot) (cm) clover
11.76 ¢ 40.90 ¢ 5.46" FM
12.78 b 44,72 5.73% FLM
17.2228 61.28° 5.02°¢ FLTM
12.40 % 50.46 5.85 % LM
15.69 ® 62.27 ¢ 5.89° LT
15.00 ° 55.90 @ 5.55% S

+oasli gl Sed sFLTM Gus 5, + &, P+ anlidis,l Kl =FLM o 5 + aulody)l Beus s 5 =FM

(6ol el e bglses =S i jud + 4y e =T Gas s+ 4y esd sl =LM Gl 5 4+ dide il 4 e 5 )
A (5l e sl Lo )3 O ez mlane 5 LSD Oyasl llas bl L 51 il oo aline Gy > lols S olad s

FM= F. arundinacea+ micro clover, FLM= F. arundinacea+ L. perenne+ micro clover, FLTM= F. arundinacea+
L. perenne + T. repens+ micro clover, LM= L. perenne+ micro clover, LT= L. perenne+ T. repens S= sport
commercial mixture. Numbers followed by the same letter are not significantly differentns (P<0.05).
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Table 5. Mean comparison of morphological traits of aerial parts of mixtures of grass & clover under drought stress.

(OIS /0 8) plpn plil St 035 (OIS 3) ol el 5 055 iy sl (e g8le) s
Shoot dry weight Shoot fresh weight Number of Height <o
(gr/plot) (gr/plot) tillers (cm)
17.60 % 64.74 2 0.31° 6.47° 85
16.38 60.30 % 0.32° 6.46 2 65
16.00 ? 56.78 % 03°? 5.85°" 45
6.59 " 28.52° 0° 3.55°¢ 25

1 gl e sl A 53 0 ezl a3 LSD Oe3l llas golal L 51 sl oo wline Gy ils &8 olad s
Numbers followed by the same letter are not significantly differentns (P<0.05).
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Fig. 1. The interaction effect of drought stress and mixtures of grass & clover on Leaf width. The error bars
represent standard errors of the means.

+ awlydig,l 8 gud =FLTM (s 5, +45 5 f,g‘,3+ut1xj,l K sd =FLM il 5, + awloliy,l 8 52 (S 5 =FM

SIS Sl oy bgldie =S s H A 44 pad S LT Gl 5y 44 pad A LM QA ) Hhes S 44 pad S

FM= F. arundinacea+ micro clover, FLM= F. arundinacea+ L. perenne+ micro clover, FLTM= F. arundinacea
+ L. perenne+ T. repens+ micro clover, LM= L. perenne+ micro clover, LT= L. perenne+ T. repens
S= sport commercial mixture
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Table 6. Analysis of variance of Mixtures of grass & clover roots under different drought stress.

gy oSl ' 053 053 -
5 Lo v’e} T
<o o b R Root Sodis sl
Rootsurface  Tota) root Mean volume Rootdry  Root fresh of
length diameter root weight weight
. - NP L=
124E+13™  221E+12"™ 0.004"™ 509.722™  65.746"  2704.573 5 R S
Mixture of grass & clover
L71E+13™  G13E+12™  0007™ 43361117 377186 8714237 3 oo
Drought stress
bodsa s S
1.43E+13™ 1.30E+12™ 0.004"™ 208.056 ™ 14.723™ 672.295™ 15 S _"M
Stress* Mixture
o
1.46E+13 2.72E+12 0.003 321.181 26.206 366.280 48
Error

# %N

o3 ) Jlatl o 3l e 5 Ao 53 0 o 53l e ol e M pe sasil S5 4 T 5 T
™ *, ** Non significant and significant at 5% and 1% probability level, respectively.
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Table 7. Mean comparison of morphological traits of roots of Mixtures of grass & clover under drought stress.

(OIS /7 8) ay; S 055 (OIS / 0 5) a5 055
Root dry weight (gr/plot) Root fresh weight (gr/plot)
14.46° 62.81° FM
13.14%® 62.56 " FLM
a a
16.32 82.95 FLTM ek 5 e oyl
15.19% 74.18 % LM Mixtures of grass & clover
952" 38.68 ¢ LT
13.73%® 59.39 P S

+ ML";“J;'))\ lS):..J =FLTM g).L.v:: BS) +4"j" r)._Jjj + Mt{.b.))l \SM =FLM 4).1.?;4 B:S) + ML'{J.;})‘ lS_}:...a \_,.;SJJ =FM
(6ol sl per b gl =8 (i HUS + 4, e A =Ll Gl s ha sl J=lM A 5 e Sl 44 05 4
I gl pme s A3 O Jlez CJGN')J LSD & 4a31 Gilae @bl ksl Ll e wlie Gy > gl &S5 Slad s
FM= F. arundinacea+ micro clover, FLM= F. arundinacea+ L. perenne+ micro clover, FLTM= F. arundinacea +

L. perenne+ T. repens+ micro clover, LM=L. perenne+micro clover, LT=L. perenne+ T. repens S=sport commercial mixture.
Numbers followed by the same letter are not significantly differentns (P<0.05).

VY



VF+e F b)l.o.a.:' YA 8,93 ‘uﬁslﬁf 4.5’93 dlﬁuﬁh,f 4.;)....”

aisy A O0s

(¢ 5)

Root fresh weight (gr)

A ) o2

Root volume

(6 5) ey S 035

Root dry weight (gr)

100
90
80
70
60
50
40
30
20
10

20 +
18 A
16 A
14 A
12 A
10 -

0 +
80 +
70 +
60
50 +
40 +
30 +
20 +
10 +

ON PO
1

a
b
b
C
85% FC 65% FC 45% FC 25% FC
all
a
ab
b
c
85% FC 65% FC 45% FC 25% FC
<
a
ab
b
[+
85% FC 65% FC 45% FC 25% FC
(FC) ool b gle » St a5 ol
Severity of drought stress based on feild capacity (FC) T

oA g ez sl glaaly ;) e 5 SIS § 05y 2 S S lasel Y SS
Fig. 2. The effect of drought stress on fresh and dry weight and volume of roots of mixtures of grass & clover.
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