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V- time-domain reflectometer (TDR)
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Table 1- Physio-chemical properties of soil

cdl . - . - K L RV
K ob o e Pe sey o by s g‘r :ni o — ]

SE sand Clay  Silt Mn Zn Fe K P % N o s
Soil pH EC

texture %) mg/Kg & (dS/m)
o pgd 41 32 27 31 42 82 250 12 0.29 0.03 7.8 2.2

S i 3l cou allas oS slen plusl jaud gleioe 5 ails o Sles ¢ siug, Slaogas il )ly 4520 b -V Jeus
ALl o3 jo 15,6800 slog ) 4

Table 2- Analysis of variance for vegetative growth, seed yield and P concentration in shoot
influenced by drought stress and mycorrhizain fenugreek

Olay po (uSileo
e soplail i ggine
Ol yuads’ 23bo - oS o Sy oolow
SOV ol T TR aslu gl ai,y Job ails 8 Sloc slen
e o el ’;:gr?tber " plantheight  Rootlength  Seedyiedd  p concentration in
shoot
Replication ;55 2 0.25 28,58 22,00 111.85 0.011
Drought s 2 79.00 ** 65.35 ** 86.94 ** 1565.85 ** 0.77
Man ol gls 15,50 3.22 481 140,52 0.065
error
O al an aal 85.70 ** 15.33 %+ 13.46 * 3600.81 ** 0.49 **
Myco. Sym.
(s 308 X 5
S395 6 759™ 264™ 6.55™ 371.09 ** 004"
Droughtx Myco.
Sym.
o= sl 18 7.59 212 401 63.98 0.05
Minor error
Sl 14.12 7.86 11.23 479 15.59
CV (%)

Wil e doye S5 iy Jleiml a0 I pixe g o pire e Sibles o 4 % NS

ns, *, **: non-significant and significant at 5 and 1%, respectively.
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Table 3- Vegetative growth, seed yield and P concentration in shoot influenced by drought stress
and mycorrhizain fenugreek

1] o cen
olS yo Sy olows aBlw gl )l Ay Job FHERYCI PN PIRT s e
Leaf Numberin  Plant height Root length Seed yidld @l
plant (cmy (cmy (g.pot?) P concentration in
shoot (%)
Drought stress
aals
2250a 2057 a 20.34a 176.93 a 1.87a
Control
”_*‘m s 19.00 ab 19.01b 18.17a 169.34 a 1.63a
Mild stress
1750b 19.98b 14.99b 154.48 b 1.29b
Sever stress
1325950 Z,L6 o 45
Mycorrhiza fungi species
Control vl 16.11b 16.79b 16.53b 139.23c 1.23b
G. intraradices 18.89 ab 19.34 a 17.87 ab 174.40 b 164a
G. versiform 20.11 &b 18.26 ab 17.47 ab 174.74 ab 1.78 a
G. mosseae 2355a 19.70 a 19.46 a 186.29 a 16la

Al oo oo gy Jleix! mha ol pe BT pas Sibled alie By, s3> 10 6l g gt 2 0%
* Vaues followed by the same letter within the same columns do not differ significantly at p =5%

bl oS 50 1y58e (St jod g (S 15 500 Cod alllid (Sofels s Sleogas il 458 @l —F Jaao
Table 4- Analysis of variance for vegetative growth, seed yield and P concentration in shoot
influenced by drought stress and mycorrhizain fenugreek

laypo (1Sl
- JJ M)é
I . * ) s" s" -
S s gl (i ¢ ¢ ol . Oyl imighs
SOV Bl Lagls Judayls g5 oddan ©baeeS ;
0.V, of . Infection
a b Tota  Proline Carbohydrate
percentage
Chl.a Chl.b chl.
Replication 1,55 2 117 0005 126 0.04 1.43 6.86
Drought s 2 1991 0059 2205 gagux 1 108.37 **
Main error Lol slkas 4 0.34 0.008 0.38 0.076 14.65 8.19
MYCO. 55239508 (g 702 3 636 007 g0sc 0105 062" 538.99 **
Sym.
(S 9558 (hamt Jo X 5 6  765* 0006ns 7.82  0.04™ 0.96™ 1367 **
Droughtx Myco. Sym.
=20 ks 18 084 0005 078 0077 0.83 12.19
Minor error
o
T e 8.47 178 5.84 8.13 7.59 12.93
CV (%)

il ge oy Sy g i el v o s s g lo pe e Sbles o 5 4y s g 5
ns, *, **: non-significant and significant at 5 and 1%, respectively.
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Table 5 Concentration of chlorophyll b, proline and carbohydrate influenced by drought
stress and mycorrhizain fenugreek

D Judg 15 gsmo odden PRI
Chl. b (mg/g) Proline (umol/g) Carbohydrate (ug.g)
Drought stress
el 441 a 2/59 ¢ 9/98 ¢
Control

pidbe i 4/30 b 3/59 b 11/57b
Mild stress

e G 4271 4/05a 12/63a
Sever stress

1325950 @)1 o &5
Mycorrhiza fungi species

Control 4/25b 3/40 a 11/46 a

G. intraradices 4/36 ab 3/30a 11/65a

G. versiform 4/31 ab 3/56 a 11/62 a

G. mosseae 4/40 a 3/38a 11/08 a

il ge do)ye gy Jloizl e jo o gixe B pae Sibles il By > s3> 5 ly g w2 o
* Vaues followed by the same letter within the same columns do not differ significantly at p =5%
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A 4 < Mild stress
& 100 + | :
36- 00 = Sever stress
% J
& 20 |
0 '
AN ) (4
O Q
o()\é s -KO&\ &
C ° & o
<2 © <&
RS . &
< &
(9\.

Mycorrhiza fungi species

bt ol S ails 5 Shos 1259500 )8 SOLT b (G jon 9 (Sl 5 iSen ) S
Figure 1- Interaction of drought and mycorrhizae symbiosis on grain yield of fenugreek

I3l e B o p0 iy Jledl hans 10 (Sl (slarals siz (ge5] Lelal 5 S e By S Bl gl slo Sl
The mean contains at least one letter in common don't have significant difference at the 5% probability level according to
Duncan’'s multiple range test.
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Figure 2- Interaction of drought and mycorrhizae symbiosis on concentration of chlorophyll a
d
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Figure 3- Interaction of drought and mycorrhizae symbiosis on concentration of total chlorophyll
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Figure 4- Interaction of drought and mycorrhizae symbiosis on colonization percentage
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Abstract

To study the effects of mycorrhizal inoculation of fenugreek (Trigonella foenum-
graecum L.) plants and on its growth and yield under drought stress conditions a greenhouse
experiment was carried out in split plot using a randomized complete block design at Zabol
University green house in 2013. Treatments were three drought stresses: control, mild stress
and severe stress (70, 50 and 30% FC) assigned to main plots, and three species of
mycorrhizal treatments (Glomus intraradices, G. versiform, G. mosseae and non-inoculation
as control) to sub-plots. The effects of drought on all traits under study were significant, and
reduced number of leaves per plant, plant height, root length, chlorophyll b and total
chlorophyll by 15.6, 7.6, 10.7, 2.5 and 8.4 % and increased proline and carbohydrates by 38.6
and 17.7 % as compared with the control. Mycorrhizal treatments did not affect the amount of
carbohydrates and proline content significantly. Interaction of mycorrhiza and drought stress
was significant on grain yield, chlorophyll a and total chlorophyll. Among the mycorrhizal
strains G. mosseae affected the traits significantly under drought conditions. The results
suggested that mycorrhizal treatments of plants at different drought stresses could improve
grain yield of fenugreek and reduce the negative effects of drought by increasing
photosynthetic pigments and other quantitative and qualitative traits.

Key words: Partia irrigation, Photosynthetic pigments, Grain yield, Biofertilizers,
Medicina plants.
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