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Evaluation of water uptake efficiency and growth of ornamental Gaillardia
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ABSTRACT

This study aimed to assess the water demand and growth traits of ornamental Gaillardia (Gaillardia grandiflora) and
Marguerite (Leucanthemum x superbum) in peat-based substrates with different volume based ratios of field soil
(Clay loam) and peat moss (100% peat, 80% peat + 20% soil, 60% peat + 40% soil, 20% peat + 80% soil and 100%
soil) in a randomized complete block design with three replications in a greenhouse at the horticulture Department,
University of Tehran. Irrigation applied based on plant demand (by weight) up to the end of the experiment, but the
evaluation of the harvest took place between two specified intervals. The amount of water consumed, growth
characteristics, shoot and root dry weight and root development traits were evaluated. Overall study results showed
the root system of Gaillardia was more developed than Marguerite, so it was also more efficient in water uptake.
Combining 40-60% (v/v) of peat with field soil resulted in progress of the root system and significantly increased the
efficiency of water absorption. Therefore, the combination of at least 20% of peat with field soil is recommended
with in the production and cultivation of garden plants (Gaillardia and Marguerite).
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Table 1. Evaluated substrate treatments based on
volume weight

P100S0 Peat 100%

P80S20 Peat 80%-+Field soil 20%
P60S40 Peat 60%-+Field soil 40%
P40S60 Peat 40%-+Field soil 60%
P20S80 Peat 20%-+Field soil 80%
P0S100 Field soil 100%
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Table 2. Analysis of variance for the evaluated traits of Gaillardia and Marguerite in different substrates
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Figure 1. Shoot fresh weight (A), shoot dry weight (B), dry weight ratio (C) and root to shoot ratio (D) of Gaillardia
and Marguerite cultivated in diferent peat based substrates (P100S0: 100% peat; P80S20: 80% peat + 20% soil;

P60S40: 60% peat + 40% soil; P40S60: 40% peat + 60% soil; P20S80: 20% peat + 80% soil; P0S100: 100% soil).
Different letters indicate significant difference between plants (P<0.05).
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Table 3. Mean comparisons for root traits of Gaillardia and Marguerite cultivated in diferent peat based substrates
(P100S0: 100% peat; P80S20: 80% peat + 20% soil; P60S40: 60% peat + 40% soil; P40S60: 40% peat + 60% soil;
P20S80: 20% peat + 80% soil; P0S100: 100% soil). Different letters for each trait indicate significant difference

between plants (P<0.05).

Root traits

Substrate type Root length Root density Distance between nearby roots (cm) Root radius Root surface
(cm plant™) (cm cm™®) (cm) (cm™ plant™)

Gaillardia Marguerite Gaill. Marg. Gaill. Marg. Gaill. Marg. Gaill. Marg.

P100S0 2965.9° 1045.1°  10.90° 3.97° 0.17 0.28' 0.027° 0.034" 369° 166°
P80S20 2800.6" 833.4° 9.97° 3.10° 0.18' 0.32° 0.023" 0.032° 283" 125
P60S40 1765.7¢ 705.7"  650° 2.60" 0.22" 0.35° 0.025" 0.032° 208° 105°
P40S60 1111.3¢ 55000 450" 1.83 0.27° 0.42° 0.029° 0.028" 164" 67
P20S80 927.9° 326.9 370"  1.10! 0.29f 0.55 0.030° 0.036* 142° 47
P0S100 595.9! 185.4' 2.40"  0.60 0.36° 0.70° 0.025" 0018 76" 15

S5 sl yate 39:08 Jlaznl b 5 o iy (il o IS
loplil ws, a5 bl 5l Jg il Hind ales
daliie 0 Sy ol b g Sy ST e 0 35 (2o
ez 1 (B g A=) JS8) 391 i 450 SB- L
) asld ayady) ob) S Wl o CAlS iy S8
bls,l sy, as, el (Brar et al., 1996) sas ;.55
Slge by, @S s sb o)l asls wl, b 58 b
29 M e S8l a2La Gl Gseyee 9 (Sl
AS o ol a3ls 4 |y ol lge 5 o bl
Slapaie 0geS loj jo ald 4 Aty W) Sud
Wby B Sgazme Cgzr & by o2l 5 Ghed aiile)
Lynch & ) aas so ol cwgmore (yilidl sl
Loyl &L asll g 4y, o) coed (Brown, 2001
2Bl piie Wlgoe b b5 Eg jd g 05, Al ye
g dduy G OeS (goga U ul, kel o Sz sole
S (25 oy 50 &S o y0 395 oo s 4512
Barraclough et al.,, ) wb oo ials asls a as,
IS s ile LS s Ced ol (1991
Brar & ) cwl oads 558 e S e ol
(Reynolds, 1996
b oaslie jo Loj Ley olS s ol a5 j5bojlen
S Fp Aty bl Slio ey ke ol
leaisS o mglite (glady, Al ol (¥ Jsax)

3 ady; e g ady; oST5 ady) Job lao
293 5 G &S Gla s den jo Ly L olS
Gl wizpe alb esalie S Sle oSl i
b @l S o yiun o 0 olS o 0 Glas
Lo Jg ol las Selaie polie (g)lo gime jobay
Gl polie CiS i oS 5 50 S e Gl
sy 208 5 oisine ssbes oS 5 4o Sli
o) o g o) 051, ) Job (i 55,5
A Sy oS s 3 Ly ey olS 0
15 S le oS o Blis cpl o yieS 5 (P100SO)
el Cawods (POS100) cop ygos S Sy
Clo i g lome Al 99 G alold Cio ( Jlie 5o
ClS by dan jo o Sl ol o Al glad
P el 4 48 0 Ly Lie ol 5l iy il
2 olS cnl po aty) w5 aty, oS15 alS @
A Lo Ly olST L s lie
2 Loy Ley olS o aSlh @ ady; Vb Cons
Wi 8 O-) JS0) oSl olS L anslis
3 ald a ddyy Cad o iden Gl YU 0 oadiol
5 (PL00S0) Sy oS i yo olS g5 o
(POS100) ey gy CalS s 0 J RS
ClS s 0 ALl & ddyy (oYU Cad ol csalice
Ol o aesre SB L anlie 10 Sy gl by oy

ad, slad g ladijg, S92y Al jo Wlgi o Guiod



50 VA5 5ol ¥ 5 Les FA 8,90 ol SLEL psle

ol Gd> ey (2l plo (De Silva et al., 1999)
Db olee ol (LS jo Al e wxly o
a2l ol Al o g 0g walss Sl iy,
it o e3ige ol il sl il 3
Sl 2l 5 s b wol plhled o 5ls 4 by e
Lo Le,y oS 0 Sz ol wxly SO el
(B-Y &) 09 o ,8 5l olS 51 xS Lol yoas

Ol GRIBIL (g )50 () okS 99 50 0
P el Qi Cepu S g oSS S
5 S8l Bl gl gme jsbay Al o> w2l
4 ey 4 patlh ol polie i teS g ey
Sl s S yie il VIOV 5 YEIY o5
S clS s, o8l oS o adl o &
s 50 Loy Ley olS o 4 (POS100) con o
=l ol ey (PLO0SO) Ll ooy oS
oS jo ol Bras g wd> YL ehls sass ol
Sl Sy Sle () olS L anlie o Lo e,
Sl @iz Cepw o8l 5 GlS Gl e
olas B-Y U5 a5 jsbolen 05 595m oS o
50 S dobe wxly SO csle Gl ol LS sl
By CoySle ol 5l eS Slhea Ly Liey ol
4 (P100S0) S (g0 ceiS yiws 10 ol o eSS
olS sl Sz sole 0,5 o 2 e VO e
D9 S tS s o oF it s Laj e,
65 55 sl oo YWVIE l5ee 4y (POS100) oy
A dwle o )8 Lo olS (5l S obo

oS g5 4 axgi (e a3 oe (LS mlS ()l
L Gl je 58 el S e bl
Yo Ol Gl ce g el Fge Ol Grae y Ll
Rrcrs oS Sl culS g (o ddg, azly o
S ol 5o 5 sy Slae 4 by bl
o ol 0 olS LS mels ke wal oy
Dot A oy S i b alia st
Lgje axil )0 gad5e (pl 2wl (P100S0) S
&3l Seysb el anb LB 55 T 5l @
CAS i o S sole asly Sy csle gl
e 5} i ol (POS100) iy ey S
35 (PL00S0) S g alls oy S

Brar & Plazzo, ) cuol oo, olil 4y alizes alS
G Y &y, w515 ¢yt &y, Jsb 992 (1995
SIS (Sl 5SS iy e g g AL 4 4y,
S 3l G o G & e allidnng
(Harris, 1977) sgi 00 213 dlge g 0T (glp cotsS
@Dl adlianugs 5 Gras gl D S nlple
P8 (slady; ASs b anlie 0 Of G e YL
(Taylor & Klepper, 1971) cuils salgs a8ldrwgs
L2 o a0 (S g BeseS Ado, (97
Spdse s 5 Gl Sl s Ol g
gl aSl 4 a> 5 L (Chaudhery & Sandhu, 1983)
pee 2l i Gl o Vb Gl S A,
et jials s gme S350 ed 8 ac)e S
b oamcs cnl ols ol 55 1) b8 o 5l e,
oL (28l gy, at; gl (Sl ac5e SB- L
m g ady) e i ol A 0 g b
o)t Sy S ey @l Sl e
8 ogllae iy (B-Y IS5 5 ¥ Jgoz) del s
L oS ciulej] jo coy aiile S S s j0 Al
el oaianl e el a13,5pll Chwgy e LS
W o ol axs ol (Sajjadinia et al., 2011)
OF S Gl S i 0 oS Any, S
i Ay, Jeb) el aiily gyt b plS
St S s GYL Ay, o515 9 SSIL sleads,

W) OLS kS’—‘ )Lu B )‘O@M
Gl s Ao jo Ly Ley ol jo aiy ) e axlg
oS o ol gl el pSCws Oglite ciS
W15 b GalS o aty, pm a5ly | el
o515 bl jo a8 el Slals 5l S i diy,
FSL sloats) Grizres 313 925 (5 %S Ay
09z 4l ol cusal Slae slge 5 Ol Lz o

Aj)b (8 pdian LS)J..boyu 9 od T )...QS



g by liey () plalS w5 ol e Gl byl o) Ken 5 (255 e lass

30 1

25 A

20 A

15 A

10 A
de

Water uptake rate (cm'3 cm™2 S'l)*lo'7

ef
hth 2
Lon

d

55

m Gailardia O
[ Marguerite

ef

250 4
B

N
[}
S
.
‘m
|

150 A

100 A

Water demand (mL g'1 DM)
=

u
o
L

0 T \

|o

P100S0 P80S20 P60S40 P40S60 P20S80 P0S100

a
b —

(o]

£ ef

P100S0 P80S20 P60S40 P40S60 P20S80 P0S100

Substrate type

Bl Dglite CtS (sl iy o oadaisls Syl g Ly Liey (T olS B) (2 i 5 (A) o i e ju Y IS
PA0S60 «S> woyoF + +iey duoyof + PBOSA0 « S as oY+ +Cay dus oA+ PBOS20 ¢ jall> oy P100S0) oy
Olod é (sl 1> (S wo o) ¢+ POS100 ¢S asyoh s+l b,V » P20SB0 « S ws jof + +y woyof .
Gl Qo100 mhans j3 Sl pme B 5429 Sl
Figure 2. Water uptake rate (A) and water demand (B) of Gaillardia and Marguerite cultivated in diferent peat based
substrates (P100S0: 100% peat; P80S20: 80% peat + 20% soil; P60S40: 60% peat + 40% soil; P40S60: 40% peat +

60% soil; P20S80: 20% peat + 80% soil; P0S100: 100% soil). Different letters indicate significant difference between
plants (P<0.05).
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