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Table 1- Analysis of variance of some morphophysiological traits of marigold inoculated with
mycorrhiza under drought stress condition

)-j,hj,b'-’ L;.o . B _ - ~ > . ) . £ e . .
sov e LT e RPN wauisan SRy s,
df number Leaf area height Root dry weight weight Shoot dry weight
Drought Stress(D) 2 7.722* 1254.9** 40.66** 0.0049** 0.0081** 0.0148**
Mycorrhizae (M) 1 2.00ns  1640.48** 37.55%* 0.0045** 0.0072** 0.0168**
DxM 2 1.16ns 304.57** 1.55ns 0.0009** 0.0010* 0.0034*
Error 12 1.72 39.90 25 0.00009 0.0002 0.0005
CV(%) 14.02 19.66 12.82 17.70 13.30 18.19

ol oY il mhaw )0 s pixe g /00 Jiml e jo jlo pixe )l preyu o gy s g 8 NS
ns, * and **: non significant, significant at the 5% and 1% levels of probability, respectively
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Table 1 - Continued

Olapo (ko MS.
axy®
et @b T Igp Gy § 039 st Ol a Judg s b Judg b5 o
SAEERCE o8t o B AV < . 59 59
sov “f Shoot fresh o P‘;gl’i;‘]"e Chlorophyll ~ Chlorophyll ™+ 75°
weight RWC a b
Drought StressD) 2 0.036* 255.46* 0.170°* 2087.85°*  488357**  394.97** 5903
Mycorrhizae (M) 1 0.056** 33471**  010**  57856**  0408.71** 256.88**  4.805*
DxM 2 0.001ns 4249 0027** 8973  92327** 1710  3.309*
Error 12 0.001 1075 0001 27014 982.16 4373 0729
V() 1526 5.2 164 8.93 12.7 961  14.39

el o[V ozl e )0 ls pine g o/ 0 Jlodol mlas 50 I8 e )0 gire i o Sy %
ns, * and **: non significant, significant at the 5% and 1% levels of probability, respectively

* NS
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Table 2- Mean comparisons of mycorrhiza and drought stress on some growth and physiol ogical
traits of marigold

o S p olasi ol £ ln i 5 s
Treatment Leaf number P ar('wg ght Shoot fresh weight (g)

- o 100 783:054a  1533:1.20a 0.346£0.026 a

S cad b bl (S s 75 6.16+0.47b 11.0£0.57 b 0.261+0.037 b
Drought stress based on FC (%) 50 5.66+0.55b 10.66+0.76 b 0.190+0.023 ¢

Glomus

e sl 6.88:0.32a  13.77+0.77a 0.322+0.025 a
mycorrhizae Non- mycorrhizal ~ 6.22+0.65a  10.88+0.99b 0.210+0.026 b
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Table 3- Mean comparisons of interaction between mycorrhiza and drought stress on some growth
and physiological traits of marigold

Cud,yb ) SES o) 5 o plasl S 339 a Judg,ls
385 <13 S o - © i S Chlorophyll a
mycorrhizae  Ec Leaf area (mm?) Root ry weight Ro_otgtresh Shoot dry weight ~ (MG/GFW)
%) ©) weight (g) g
S 95 el 100 29.02+3.12 bc 0.036+0.003 b 0.113+0.012 b 0.09+0.005 bc 63.56+4.68 a
Non- 75 25.11+3.74 c 0.013+0.003d 0.08+0.003 ¢ 0.05+0.008 cd 45.14+6.50 cd
mycorrhizal 50 13.62+1.06d 0.015+0.002 cd 0.06+0.006 c 0.04+0.005d 33.59+3.47 e
Glomus 100 64.22+3.90 a 0.093+0.008 a 0.18+0.005 a 0.20+£0.012 a 83.81+2.35b
intraradices 75 39.04+2.85b 0.033+0.003 bc 0.12+0.008 b 0.10+0.027 b 5147+2.77c
50 21.77+5.60 cd 0.020+0.010 bcd 0.08+0.010 ¢ 0.0620.005 cd 41.03+4.29d
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Table 3- Continued
Cod b D Judg,ts i
g5 <=3 Chlorophyll b @l (o o0 T ] Fwd
mycorrhizae FC (mg/gFW) RWC (%) Proline (mg) K (mg) P (mg)
(%)
SposSwe i 100 67.50£5.74b 68.43+1.94 ab 0.05:0026d  12.32t097d  552t048b
Non- 75 48.39+2.27C 57.48+1.07c 0.26+0.008 b 15.49+1.83 cd 5.84+0.51 b
mycorrhizal 50 36.08+3.61 e 50.26+1.61d 0.52£#0.024a  26.16+1.06b  4.89+0.38b
Glomus 100 89.75+5.38 a 71.12+3.03 a 0.03+0.015d 16.16+0.70 c 8.26+0.72 a
intraradices 75 71.48+3.47b 67.69+1.92 ab 0.12+ 0.026 ¢ 25.91+1.39b 6.17+0.48 b
50 50.91+2.91 c 63.24+1.0 bc 0.23+0.003 b 34.57+0.92 a 4.92+0.20 b

*Means with common lettersin each column based on the LSD test are not statistically significant at the 5% probability
level
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Abstract

To study the effect of mycorrhizal symbiosis and drought stress on marigold, a
factoria experiment in a completely randomized design with three replications was conducted
at the Plant Research Laboratory of Islamic Azad University, Neyshabur branch in 2014. The
first factor consisted of application and non-application of mycorrhiza (Glomus intraradices)
and the second factor consisted of drought stress with three levels (irrigation based on 100%,
75% and 50% of field capacity). The results showed that growth parameters like plant height,
leaf number, leaf area, root, shoot dry/fresh weight, Chla and Chlb content were significantly
decreased by drought stress in both mycorrhizal and non-mycorrhizal plants. However,
inoculation of plants by mycorrhizal fungus increased growth parameters and photosynthetic
pigments as compared with non-mycorrhizal ones. Traits like RWC, potassum and
phosphorus in response to drought stress were decreased. Inoculation of plant roots with
Mycorrhizal fungi increased significantly RWC, potassium and phosphorus content of the
plants under drought conditions as compared with non-inoculated plants. The results also
showed the mycorrhizal symbiosis by Glomus intraradices improved drought tolerance of
marigold through enhancing the absorption of water and mineral ions.

Key words: Colonization, Drought stress, Field capacity, Marigold, Symbiosis.
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