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Extended abstract

Introduction

One of the most important problems threatening agriculture is water deficit stress in many regions of
the world. Water deficit stress could result in a decrease in yielding or death of a wide range of crops. In
Iran, like other arid and semi-arid regions, forage quality and production have decreased due to the
occurrence of frequent water stress. Restriction of water resources, especially in arid and semi-arid
regions where agricultural systems depend on supplementary irrigation, has become the most important
problem of fodder production. Persian clover (Trifolium resupinatum L.) is a forage legume cultivated
in the temperate region of world; it is of great value for livestock feed, soil improvement, and reclaiming
disturbed land because of its nitrogen-fixing capability. The purpose of this research, was evaluate the
effect of water deficit stress on the physiological and qualitative traits of fodder of Persian clover.

Materials and methods

An experiment was carried out during the 2016 and 2017 cropping seasons as a randomized complete
block design at the Research Farm of Tarbiat Modares University. Experimental treatments included
water deficit stress at four levels. The tested treatments included water deficit stress at four levels
(irrigation after reaching the levels of 80, 60, 40 and 20% available moisture). Irrigation of all
treatments was carried out at the level of 70% of available water until the start of stress in the final stages
of vegetative growth of the second cut. To measure the effects of water deficit stress on physiological
traits physiological indexes were recorded during the first 10 days of stress treatment, every day. The
clovers were harvested at about 20-25% flowering stage. After drying, they were transferred to the
laboratory to determine the quantitative and qualitative feed yield. Based on Bartlett's test results, the
experiment's dependent variables had the same trend.

Results and discussion

The results show that the irrigation regime had a significant effect on all traits. Irrigation treatments at
80 and 60% of available water had the highest dry matter yield, and delaying irrigation until 40 and
20% caused a 19% and 36% significant decrease in this trait. Also, stress at the level of 20% caused a
27% decrease in fodder protein, a 10% increase in acid detergent fiber and neutral detergent fiber, and
finally, an 16% reducing relative feed value. Evaluation of physiological traits in the first ten days of the
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beginning of water stress showed a continuous increase in leaf temperature from 30.5 to 34 °C, and 49,
50, and 15% decrease in photosynthesis rate, stomatal conductance, and SPAD index, respectively. It
Also reduces the concentration of chlorophyll a and b 25 and 40 percent. The return of increased leaf
temperature and reduced stomatal conductance due to the discharge of 80% moisture was fast to the
initial level, but other traits slowly approached the value before the stress. It seems that returning to
initial values at levels of 80 and 60 is easily possible for the plant, but with the increase in the intensity
of stress, the damage of dehydration is slowly compensated.

Conclusion

The experiment results showed that the photosynthesis rate and other physiological traits of Persian
clover significantly react to the soil's decreased available water. In most physiological traits, irrigation
after the available soil moisture reached 60% caused a relatively quick return to the initial value. There
was no significant difference in fodder yield in the 80% and 60% irrigation treatments. When the
available soil moisture reached 40%, the physiological traits showed a greater decrease than before. It
seems that some damages to physiological traits are irreparable to such an extent that they eventually
lead to a drop in yield or a decrease in the quality of Persian clover fodder. Finally, it is not necessary for
clover irrigation at levels of more than 60% of available water, taking into account the more quality of
forage in the level of 60% (about 1.5% of insoluble fiber, and 11% feed value), considering the water
conditions of the country.

Keywords: Chlorophyll concentration, Fodder plants, Photosynthesis rate, Protein, Stomatal
conductance
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Table 1. Physicochemical characteristics of experimental soil
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Sand o 75 75 %
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Cu o 0.72 0.71 mg kg
Zn $9) 0.9 1.1 mg kgt
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Table 2. The meteorological characteristics of the study region

April May June July August  September
Months obo . . . .. N
00598 Syl ol » 318 50 29 A
2017 1396
MMIN Flas slos 16.1 20.27 23.12 23.85 21.94 15.84
MMAX PSlas gleo 28.63 32.96 36.09 35.65 33.55 26.75
M.AT.(°C) 9o slod omilo  22.365 26.615 29.60 29.75 27.745 21.295
Rain (mm) SWHb ol 0.37 0.21 0.05 0 0 0
2018 1397
MMIN Blas slos 16.29 21.76 23.14 24.33 22.85 14.61
MMAX PS5l sles 27.33 34.17 35.9 36.04 33.28 25.07
MAT.(°C)  lga slod piileo 21.81 27.965 29.52 30.185  28.065 19.84
Rain (mm) Sk ol 1.08 0 0.5 0 0 0.2
M.A.T. = mean air temperature.
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Table 3. Analysis of variance measured traits on the effects of different irrigation treatments.

o9 39 Jekmoli SLJI 39 Jakxol SLJI o o35l oolo o ,Sloc
“”i ol ol slron g S sos g s hs
ot @be Ll Crude  Acid detergent  Neutral Detergent  Relative feed  Dry yield
S.0vV df protein fiber (ADF) Fibers (NDF) value (RFV) matter
Ju 1 0.02m 0.093m 0.06™ 1.93m 0.0016"
Year
GAdl 4 on 0.028 0.35 4.29 0.006
Year (Rep)
Sl 3 28.6™ 26.2™" 31.0" 732.2™ 4.80"
Treatment
el g g g 0.021" 0.003" 0.12" 0.023"
Treatment xYear
> 12 0.096 0.32 0.15 0.19 0.016
Error
CV (%) ol pi 2.05 1.78 0.93 1.24 2.92

By S g gy Lol haw 5o a5 4y ()l sme K g F L6 ls sxe g NS
ns: not significant. * and **: significant at the 0.05 and 0.01 probability level, respectively.
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Table 4. Comparison of the quality traits averages of Persian clover fodder under the influence of different levels

of irrigation treatments.

oiygd 30 Jolmol BLII o Jolmols BLYI oolo & Slos
Sl zobw el gy G PETEFRCIPY e IR G Ss
Irrigation Crude Acid detergent fiber Neutral Detergent Relative feed Dry yield
level protein (ADF Fibers (NDF) value (RFV) matter
% t.hat

80 17.752 31.2¢ 41.6° 144.7° 5.102

60 15.9° 29.2¢ 40.14 153.62 4,982

40 13.7¢ 32.8b 43.7° 134.9¢ 4.07°

20 13.0¢ 34.02 45,22 128.4¢ 3.18°¢

Bl e Hlo gae BB pae 5l i eiw o 50 S pie Bg >

Different letters on each column indicates significant difference.
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Table 3. Analysis of variance for the effects of different treatments on the Physiological traits.

df  Fwgd Cepw  dijgyelas (S adddls b gy Sl

Photosynthesis  Stomatal SPAD  Chlorophyll Chlorophyll Leaf
S.0vV Ol ypds' @l rate conductance index a content b content temperature
Year (Y) Jl 1 0.07™ 0.000002™  0.34" 0.0009™  0.00006 ™ 4.48"
Year (Rep) GLHJL 4 6.54 0.00001 11.02 0.005 0.0022 18.7
Treatment (T) s 3 497.2™ 0.001™ 73.3" 1.34™ 0.170™ 16.7™
TxY Xl 3 0.15"™ 0.000005™  13.96™ 0.002™ 0.0018"™ 0.25"
.I?(% (JLo)lowdX 51,55 12 1.06 0.000003 17.92 0.009 0.0044 4.87
Day (D) ey 9 247.1** 0.0003 " 55.98™ 0.574™ 0.047"s 10.54"
Y xD e XJdw 9 1.03™ 0.000002"™  8.05"™ 0.001M™ 0.0013™ 0.44"s
TxD s X 39, 27 61.3** 0.0001™ 11.14" 0.145™ 0.024™ 4.80™
DxTxY JWX,kuXjg, 27 1.73™ 0.000003"™ 511" 0.0014 " 0.001m™ 0.48"™
Error U 144 2.07 0.000005 8.79 0.0045 0.0009 2.02
CV (%) O gt g b 5.64 7.44 5.70 5.06 7.17 4.46

Aoy Sy g g Jlil mhav 1o i 5 a4 ghlo pe K F L6 )I0 gire e NS
ns: not significant. * and **: significant at the 0.05 and 0.01 probability level, respectively.
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Fig. 1. Changes in the photosynthesis rate of Persian clover leaves in the first 10 days of different
irrigation regime treatments. The arrow indicates the time of irrigation in each treatment.
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Fig. 2. Changes in stomatal conductance of Persian clover leaves in the first 10 days of different irrigation
regime treatments. The arrow indicates the time of irrigation in each treatment.
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Fig. 3. Changes in SPAD index of Persian clover leaves in the first 10 days of different irrigation regime
treatments. The arrow indicates the time of irrigation in each treatment.
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Fig. 4. Changes in the concentration of chlorophyll a in Persian clover leaves in the first 10 days of
different irrigation regime treatments. The arrow indicates the time of irrigation in each treatment.
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Fig. 5. Changes in chlorophyll b concentration of Persian clover leaves in the first 10 days of different
irrigation regime treatments. The arrow indicates the time of irrigation in each treatment.
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Fig. 6. Changes in Persian clover leaf temperature in the first 10 days of different irrigation regime
treatments. The arrow indicates the time of irrigation in each treatment
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