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Background and objectives: Due to Iran's location in the arid and semi-
arid region of the world, the possibility of drought is high. Therefore,
implementing low irrigation technologies to increase the efficiency of
limited water resources is a scientific solution to reduce water consumption.
On the other hand, rice receives two to three times more water than other
crops and drought in rice is the most important factor limiting production
worldwide, which indicates the need for optimal use of water resources to
determine the real water needs of rice plants. Therefore, development and
introduction of drought tolerant genotypes, using new irrigation methods, is
a useful method to improve water productivity and efficiency in the face of
drought and water scarcity. The aim of this experiment was to evaluate rice
genotypes by measuring traits related to photosynthetic pigments and yield
in order to select drought tolerant genotypes.

Materials and methods: The present study, evaluated physiological and
qualitative traits of grain with 10 rice genotypes that were known as tolerant
genotypes in seedling stage based on the measurement of traits and
mechanisms of drought tolerance split-plot arrangement using randomized
complete blocks design with three replications in 2016, in Research Institute
Rice (Mazandaran), Iran. Experimental research includes three different
irrigation regime (submerged surface (AO0), alternate wetting and drying
method up to 10 (Al) and 20 (A2) cm below the soil surface) and 10
genotypes rice that respectively are located in the main plots and sub-plots.
The studied traits include physiological characteristics such as chlorophyll a,
b and carotenoids, harvest index, biological yield and grain vyield.
Photosynthetic pigments were measured by spectrophotometer and its
concentration was performed by Welburn and Lichtenthaler (1994) method.

Results: The results showed that the amounts of photosynthetic pigments in
low irrigation treatments increased compared to flood irrigation. So that the
ratio of chlorophyll a to b and carotenoid content in in AWD20 increased by
5 and 20% compared to flood irrigation treatment, respectively. Genotypes
also showed a very significant effect on traits related to photosynthetic
pigments and quantitative and qualitative grain yield. The ARS8 genotype
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had the highest chlorophyll a and a / b (average of eight and two pgr.ml,
respectively). The highest chlorophyll b and a+b were also observed in
Vandana genotype with an average of 5.2 and 13 pg.ml. The highest grain
and biological yields were related to Shiroodi and 1R74428-153-2-3,
respectively. The interaction of the treatments showed that Neda genotype
among other genotypes during AWD20 water stress has a greater advantage
over the studied traits.

Conclusion: The results of this study indicated the preservation of
quantitative and qualitative traits of genotypes under drought stress. Also,
genotypes showed different reactions to the studied traits. Neda, Vandana,
ARS8 and IR74428-153-2-3 genotypes were able to increase photosynthetic
capacity and quantitative and qualitative grain yield by applying low
irrigation treatments.
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1.Alternate wetting and drying
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Table 1- Meteorological characteristics of the plant growth period in 2018
(:bSJ“JLA a3) bes (Azy3) S b, bl JS (ﬂéﬁﬂ) ;Jé)l{

oo Temperature(°C) ' Humidity(%) ‘ e precipitation
Month ;;ef:rf QA Lrvas A Sunny hours mm)
Min Max Min Max

(March) .s,5 5 10.3 18.6 63 94 140.2 44.5

(April) cgus)! 16 24.2 61 93 149 52.2
(May) s1s = 20.4 28 63 93 228 35
(June) s 21.8 315 61 % 232.4 6
(July) sis » 23.2 34 56 93 269 12

(August) . 5 22.5 32.7 63 90 262.6 385

(Total) Js 114.2 169.2 367 557 1281 156.3
(Average) il 19 28.2 61 93 2135 26

ol Gl 5 8 s S land 5 (s s Sy - Jsdr
Table 2 - Physical and chemical properties of soil
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¥ 2% A= 02 21E2 28 g 235 23 560 28 T2 18 §=
= 33 38 1§ 3*- ¥ 33 % 35 yo GO 38 b9
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A
g e
Silty- 34 40 26 29 224 8.2 0.1 4.3 25 68 -174 0.9
Loam
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Table 3 - Characteristics of genotypes used in the experiment

5 JERNCRING Lo S5 2l S
(Genotype) (Genotype code) (Source) (Agronomical and phenological traits)
G VY0 a5 0553 sb o sllas ColS 5 e (355 b
v IR74428-153-2-3  wsHllom i e Al 85 2Bl Jooie
! (53 or 8605) IRRI (k) i Relatively early maturing, suitable quantity and
quality, Total growth duration (125 days), tolerance
to blast and stem borer.
G VY0 45 0553 sb o sllae ColS 5 e (355 b
v IR75482-149-1-1  Hllom Slid e Sl 055 el 4 Joie
2 (55 or 8611) IRRI (k) = Relatively early maturing, suitable quantity and
quality, Total growth duration (125 days), tolerance
to blast and stem borer.
G350 Ly 0553 b sllan CokS 5 aaS (my3ss B
v IR70416-53-2-2 Ml Dl s 3o S aila o S 5 St & Jeote
8 (56 or 8616) IRRI (k) o Relatively early maturing, suitable quantity and
quality, Total growth duration (125 days), tolerance
to blast and stem borer.
@ pslie Gay VEr WS ey Jsb (i a4 Jomta (sl 58
v IR79907-B-493-3-  Hllom et e Sl 05 4 ol Tl 5
4 3-1 (AR8) IRRI (k) Aerobic, drought tolerant, Total growth duration
(140 days), resistant to blast and relatively
sensitive to stem borer
<J1x‘é';:¢uzj>'5w}‘ wwng))\i'M)a))JJ}LL)t«g)Q;;@JW
Vs G28 s ol R
Yield of 5t/ha, total growth duration (140 days) ,
IRRII (Fars- Prov.) relatively sensitive to blast and stem borer
_ Wl @ S Bl 0 S 5 et b el B S8 s 5 20 5 Shae
Ve (Firozan) ol oolé Ol Yield of 6t/ha, relatively sensitive to blast and stem
IRRII (Isfahan- Prov.) borer
Vi i 0y Jsb YU s Shae (S35 4 Josete ol i3
| o Oladss 5
V; (Vandana) Ll ol 2 _ A“'M}A 335
IRRI () - Index drought tolerant variety, high yield, Total
growth duration (140 days)
D) g Do e 3o N nS ogllas oS Slais 5 el o35 O Lol
o | oadles s 4 oo
Ve (Shiroodi) S5 Ok Ol o o £S5 - ) -
IRRII (Mazandaran- hybridationof Beynam and Dilmani cultivars,
Prov.) suitable quality, high quantity, tolerance to blast
) and stem borer.
Ol g5 g i s o polis G VY0 i) 0553 sb e sllas CaS 5 CudS (035
Ipadles o S 4 Jorte 5 Zsdl 4
Vo (Keshvari) s, .25 A5k Ol 7 _C)S - .
IRRII (Mazandaran- Early maturing, suitable quality and quantity, Total
Prov.) growth duration (125 days), resistant to blast and
) tolerance to stem borer
oS Vs Shas X ol ol Ko (36 015l e Sl
Ol g5 i s o £ 4 Jomie 5 Cud s pslis Ga) VE Al 0ps0 I b cdav g
Vio (Neda) 1.u 0553k Ol Syl
IRRII (Mazandaran- Improved in Iran, hybridation of Sangtarem and
Prov.) Amol 3 cultivars, high yield, average quality, Total

growth duration (140 days), resistant to blast and
tolerance to stem borer
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Table 4 - Mean squares effect of irrigation regimes on photosynthetic traits of rice genotypes.

5 :. adssts b s i; ;; B N VP Iy 0 jt
S.0.V) (Chloa)  (Chlob) ’ ’ (Cart) S.Y) B.Y) '
(a+h) @/b) H.h
B) s,k 2 9.4" 2" 455"  01™  0.09®  1006630™ 607" 230.6™
drri) s, 2 0.2™ 3" 5.7™ 0.7" 0.2" 7660.2"™ 2696.2™  119.6"
Erroraya sbs 4 5.4 0.8 8 0.3 0.02 316956.9 3240 15
van s 55 9 9" 257 1627 067 137  11174359.7" 25775™ 3615
TS - - " " -
Arri*Van 18 86 2.4 112 0.7 0.4 1054310.5™  1356.8™  15.9™
Errorbb sLs 18 4.6 2 6 0.3 0.1 1394884.4 2096 63.5
Sk g 5
(dsss) - 23 138 13.4 25.4 13 225 22.3 12
CV (%)
Ao s G gy Jlel a3 s pma 5l g b o e i 5 8 NS

ns, * and ** are meaningless and significant at the five and one percent levels, respectively. (B: Block, Irri: Irrigation,
Var: Variety, C.V: Coefficient of Variation, Chlo a and b: Chlorophyll a, and b, Cart: Carotenoids, S.Y: Seed Yield,
B.Y: Biological Yield, H.I: Harvest Index)

adlae 3550 oy okl s sy esle I Sle avglis -0

Table 5 - Average comparison effect of different irrigation regimes on the studied traits.

\; n\ \-’41) ’I‘ B"
N % 3 A% 4 i 3, 3
a5 2>y eg5 29 » £ 435 TE
Ty 7@ 2 35 38 w8 28 50
TN 0% L= 22 4G XSG 5y 35 %E
bl sl T 2w TS5 85 3 Lo b 54
we WS Jg v MET 3 E L E WE
“ 2 <3 2% S E YTE 325 %o -
2% 28 3 2 2% 2 a2 g2
g %3 332 P03
) ~ ES s ) s
~ - ‘\TJL -
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Table 6- Average comparison effect of genotype on the studied traits.
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V, :IR74428-153-2-3 <V, :IR75482-149-1-1 V3 :IR70416-53-2-2 <V, :ARg V5 :Gyg <V :Firozan <V, :Vandana «Vs :
Shiroodi «Vy :Keshvari <V, :Neda. (Chlo a and b: Chlorophyll a, and b, Cart: Carotenoids, S.Y: Seed Yield, B.Y:
Biological Yield, H.I: Harvest Index).
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Figure 1- Effect of interaction between genotype and irrigation on chlorophyll a.

V; :IR74428-153-2-3 </, :IR75482-149-1-1 V3 :IR70416-53-2-2 </, :ARg V5 :Gyg Vg :Firozan <V, :Vandana «Vg :
Shiroodi« Vg :Keshvari <V :Neda , Respectively: Flooding irrigation, Wet and drying Alternative to 10 cm under

soil surface (AWD10), Wet and drying Alternative to 20 cm under soil surface (AWD20)
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Figure 2- Effect of interaction between genotype and irrigation on chlorophyll b.
V, :IR74428-153-2-3 <V, :IR75482-149-1-1 <\/5 :IR70416-53-2-2 <V, :ARg V5 :Gyg <V :Firozan <V :Vandana <V :
Shiroodi« Vy :Keshvari <V :Neda , Respectively: Flooding irrigation (FI), Wet and drying Alternative to 10 cm
under soil surface (AWD10), Wet and drying Alternative to 20 cm under soil surface (AWD20)
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Figure 3- Effect of interaction between genotype and irrigation on chlorophyll a+b.
V, :IR74428-153-2-3 <V, :IR75482-149-1-1 «\/5 :IR70416-53-2-2 <V, :ARg V5 :Gyg <V :Firozan <V :Vandana <V :
Shiroodi« Vg :Keshvari <V, :Neda , Respectively: Flooding irrigation (FI), Wet and drying Alternative to 10 cm
under soil surface (AWD10), Wet and drying Alternative to 20 cm under soil surface (AWD20)
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Figure 4- Effect of interaction between genotype and irrigation on chlorophyll a/b.
V; :IR74428-153-2-3 </, :IR75482-149-1-1 V5 :IR70416-53-2-2 <V, :ARg V5 :Gyg Vg :Firozan <V, :Vandana «Vg :
Shiroodi« Vg :Keshvari <V :Neda , Respectively: Flooding irrigation (FI), Wet and drying Alternative to 10 cm
under soil surface (AWD10), Wet and drying Alternative to 20 cm under soil surface (AWD20)
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Figure 5- Effect of interaction between genotype and irrigation on Carotenoids.
V; :IR74428-153-2-3 <V, :IR75482-149-1-1 <5 :IR70416-53-2-2 <V, :ARg <V :Gyg <V :Firozan <V, :Vandana «Vg :
Shiroodi« Vg :Keshvari <V, :Neda , Respectively: Flooding irrigation (FI), Wet and drying Alternative to 10 cm
under soil surface (AWD10), Wet and drying Alternative to 20 cm under soil surface (AWD20)
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