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Table 1- Analyze of variance for different traits of shoot and underground of Eustoma grandiflorum under Co2 enrichment

3l3l as o

Al 4 ddy y Cuund

ady ) SUlS (439

)
Root volum
68.95"

8.42

Andy y xdans Ay

aBlw Suls 9
Root area

o Silke Job

Internode length

9.04 "
0.07

Lo plad
Shoot diameter

0.0008 ™
0.0002

gl
Height plant
417.48"
9.47
72

b)
Treatment

Co2 L'),_»)f.\ﬁ....ﬂd:

root/shoot ratio

RDW

742"
1.02

SDW

22219

Df

3
0.044

o HE

hl

4712210
7663630
8336 ™

2

a olsl

Error a

0.0001 ™

1.03™

0.061 ™

4.42 %

0.03 ™

0.0004 ™

~)

)

Cultivar

0.004 ™
0.002

0.96™
0.47

1.28 ns
0.52

1312714 ™
931642

2.08™
0.58

0.19™
0.31

0.0004 ™
0.0005

Al o gy gime BMES pas S5l NS g ao Y 50 slad Jlais] pdau g3 )l dxe o T Ay g

23.18™
16.07

2
6

co2Cultivar xCo2

b oLl

Error b

ns,**,* Non significant and significant of 1 and 5 percent of probability, respectively

Bl (5l gixe )»b adlae 3)90 Slao 51 S gun (s95 2 o) 9

() Js2)

a8l il ol glisy) eSSl clale Ll L
Ve Cle & by o oyt sl WWH/AR) e (3 st 45 (55
(la JSa) 55 pliss

Wl b

oy s il b o gl ity o j) ol ol
055 5 025 S0 slajloss ) S g il cow bl b S
() Jga2) 8,55 )58 Jlowi 93 gl lie Sl

> Silse Jglo

ol b ool Ngy S aSlies wib cov 0)Sike Jobo
d)bu—;“‘ A3 lplu—’u—i ARIARS 9 Yo. clbale 99 Oy 4_'>)§
JSb) 09 pRerids dald b cdale g oyl coglay Lol i samlie
(1b

aBlus S ()9

oLt )l SN (2L 03 93 o Bl SUiS (g
s S_is 5 5] GCREC-BIUE 458 «polwl i 4 s
(¥ JS=b) 59 4by55 5 Yolde White a5o5 4y Cons (g b
sob & Bl S (g oSSl clald IEIL Goren
Veoe clale >SS (jg eyt 8L (a3l gy ()l st
V0 am byye (p)5 VVYY) s (p)5 YYIVF) Sl bpl (o 0
9 b sl 4 baape ()5 WIYA) L jlade (328 g Pl
(le Js)

5 g (Sl dglie S & dagi b iady) oo g s
~Sysk 4 <8l Lll oSSl clale (Ll L ady) woe
> 5 e (nyeS g (il G A Cbo 93 58 390 50 &S
JSi) ad ssalie ol Jles g plign V00 cdale o ady,
(ld,e

Y0+ g s oy SaeSliss clale Gliil iy, K5 s
= V0 e Lol el sals les b (gl pxe gy pl o o
Pl YO+ 5 3ald o 53 L (g)bline ol jlas il )l

(L JSs) ol )i



PYY il e gl 3l S5 (oot 9 lep i (o) gwly (o)

[=)]
]
+5]
=%}

[

A8l £
Shoot length (cm)
=
[
[w=]

8 ,5%le Jobo
Internode length (cm)

a
a
130 5
125 - 4 b
3_
115 - : 27
1_
750

380 1050

380 750 1050

U
[ov]
o
]
[=x
o
iF)

12000 -
10000 -
o 20 - b
@ =) -
8000
TN
3515— . ’i,E’
32 = 6000 - c
z 3
10 - :3?;
35 = 4000
4] =]
M g 5 F-'ﬂ 2000 -
£
.4}

o
o

380 750 1050 380 750 1050

W
.
]
|
[-5]

14 .
4.5 A
12
— 4 T
=10 - 5
E § = 3.5 7 b
- C
13 L
pt: BT
§ ERN 3 E 25
-
ERVEE 2E 5
E ﬂ it
o 215
2 ~ .
]
380 750 1050 05 1
CrS LS (ga B 0
Co2 concentration (ppm) 380 750 1050

SRS L) (g8 B
Co2 concentration (ppm)

9 (8) auluy poes (d) iy hanw ((C) Bl SUiS (59 (D) 2, Kko Job o(8) Bl g5 )| Slbo 1 (2 )5 damnST65 T 0ids (L - JS
gl woyd 0 Jlaka! shaww ;5 LSD (9051 gallan (g jlol 55 51 oy oo aslebio By o (51,15 o ool ygiam il oo () dwly ) S (39
KA Ky L)

Figure 1- The effect of Co2 on plant height (a), internode length (b), shoot dry weight (c), root area (d), root volume (e) and
root dry weight (f). Means in the same column followed by the same letter were not significantly different at the 5% level
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Figure 2- The effect of variety on shoot dry weight of Eustoma grandiflorum
Means in the same column followed by the same letter were not significantly different at the 5% level
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Figure 3- The effect of Co2 on root/shoot ratio in Eustoma grandiflorum
Means in the same column followed by the same letter were not significantly different at the 5% level
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Introduction: One of the climate change sign is variation in greenhouse gases in the Earth's atmosphere.
Carbon dioxide is the most important greenhouse gas that is released into the atmosphere by humans. It is
expected that addition of carbon dioxide could effect the energy balance and global climate. Climate change is
effective on agricultural productions. It is clear that different plants have different responses to Co, variation.
These responses are consisting of yield, growth characteristic and variation in root/shoot ratio of plants. On the
other hand, using growing media are expanding for plants because of their advantages such as plants nutrient
control, reducing the incidence of diseases and pests and increasing the quantity and quality rather than soil
cultivation. Properties of various materials as substrates influence directly or indirectly on plant growth and crop
production. Hydroponic method can be considered as one of the important methods to optimize water use in
agriculture, especially in many countries are located in arid and semi-arid regions that have water crisis.
Lisianthus is one of the most beautiful flowers with folded petals in white, blue and purple. I-ts scientific name is
Eustoma grandiflorum from the family of Gentianaceae and native to North America. It has variety of annual,
biennial or short-lived perennial. The aim of this study was to explore the effect of Co, enrichment on growth
response of aboveground and belowground of Eustoma grandiflorum under increasing of Co, greenhouse gases
in hydroponic culture.

Materials and Methods: The experiment was done as a split-plot based on completely randomized
experimental design with three replications at greenhouse of Ferdowsi University of Mashhad. The treatments
were consists of three concentrations of carbon dioxide (380 as controls, 750 and 1050 ppm) as main plots and
two cultivars Yodel white and GCREC-blue as subplots. Some characteristic such as plant height, internode
length, root volume, root area, root and shoot dry weight were measured. Data were analyzed by JMP software
Version 8 using analysis of variance (ANOVA) and significant differences between means were determined by
using LSD test at P < 0.05.

Results and Discussion: The results of analysis of variance indicated that the effect of Co, treatment was
significant (p<0.01) for all measured traits except shoot diameter. The effect of cultivars was significant only on
shoot dry weight (P<0.05). In other words between two cultivars, Eustoma grandiflorum was significantly
different only in shoot dry weight. The interaction effect of carbon dioxide and cultivars was not significant on
studied traits. According to our results with increasing of carbon dioxide the amount of plant height, internodes
length, shoot dry weight, root area, root volume, root dry weight and root/ shoot ratio were increased. The
highest and lowest of each traits was observed in 1050 ppm of carbon dioxide and control (380 ppm),
respectively. The effect of cultivars on shoot dry weight was significant and Yolde white has more shoot dry
weight than Gerec Blue variety. Other studies showed that increasing of carbon dioxide concentration in
Sesamum indicum increased plant height, number of nodes and node length. Kamali et al. (2004)
reported that carbon dioxide on Gomphrena globosa had significant effect on plant height and shoot
diameter Increasing of Co2 could increase carbon fixation in C3 plants and transition of carbon to
roots lead to increased root biomass. It seems that the root elongation and increasing penetration of

plant roots into the soil is due to absorb nutrients to supply shoot growth. Thus, carbon dioxide
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concentration increased development of plant roots in the soil.

Conclusion: Increasing of carbon dioxide could improve growth of aboveground and belowground of
Eustoma grandiflorum. Application of 1050 ppm carbon dioxide had most effect on all traits. So,
variation of carbon dioxide in the atmosphere could have significant effects on the plants. From these
results, it can be predicted some future effects of climate change on the quality of commercial
production in cut flowers.
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