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Table 1. Monthly temperature (°C) and relative humidity (%) of the experiment site (Karaj- 2017 and 2018)

Aatd Yy
2017 2018
byaeS  boady bugegls Gibyans Gobyads Cosby b braneS  boady bugegls GibyanS Gobyads Coby bes
Month ole Tmax Trmin T Hmin Himax Hm Tnax Tomin Tm Hmin Himax Hm
Mar 21- Apr 20 RESTYL JEUNO R 7.8 17.8 12.8 37.0 73.1 55.0 7.4 22.0 14.4 23.8 66.2 43.2
Apr21- May 21 Cigus I ¥) —Ciigus)l ) 12.8 26.6 19.5 28.5 71.8 50.1 10.4 23.7 16.4 32.6 79.5 56.1
May 22- Jun 21 sls ¥ —sls 5 16.4 33.0 25.3 12.8 53.8 333 15.3 32.1 233 19.0 70.1 43.5
Jun 22- Jul 22 STV 19.6 35.7 27.8 14.9 55.4 35.1 20.6 38.7 29.8 125 45.5 25.6
Jul 23- Aug 22 SIS A ENINIR) 19.9 35.9 28.4 15.2 57.1 36.1 20.9 37.7 29.2 14.6 53.8 30.7
Aug 23-Sep 22 on AT o e ) 176 33.2 25.4 15.2 51.5 33.3 16.6 34.0 24.8 15.8 59.8 343
Average of spring e oSl 123 25.8 19.2 26.1 66.2 46.1 11.0 25.9 18.0 25.1 71.9 47.6
Average of summer Okt Kl 19.0 34.9 27.2 15.1 54.7 34.8 194 36.8 27.9 14.3 53.0 30.2
Average of year Ju oS 157 304 23.2 20.6 60.5 40.5 15.2 31.4 23.0 19.7 62.5 38.9
bl 2rs0 axmi g Glacs ST LG 5 elal =Y s
Table 2. Name and the origin of alfalfa ecotypes used in the experiment
Code . Ecotype 51 Origin* sLie Code . Ecotype s S| Origin  sLa

Gl Bami o LW n Sy G6 KFA6 wmiges LC s

G2 Yazdi @ LW gnf oy G7 KFA13 wniges  LC o g

G3 Nikshahri ¢ 256 LW (g,mn S s G8 Laklak = Slaes S L-C (gmwsjm i nn

G4 Baghdadi slxy  L-W e S o G9 Mesasersa bojols EW i o o)1=

G5 KFAl7 Shes L-C g s i sp G10 Diabloverde  os,5bts  E-C (g s, )=

»L: Landrace; E: Exotic; C: Cold region; W: Warm region
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Table 3. Mean comparisons of plant traits and biomass of alfalfa ecotypes in irrigation treatments (2017 and 2018)

g plis| e L ¢ i Bl sl o 8 sluss PN g 035 s aby, oSas 0 Sl bl BB s
Plant height (cm)  Regrowth height (cm) No. Stem No. Node Leaf:Stem Biomass (th?) Root dry weight (t.h?) Harvestable:Non-Harvestable

Irrigation treatments  ¢,LT s L

Full irrigation JolS” o, T 5la 33a 404a 8.9a 1.09a 17.31a 6.58b 1.75a
Irrigation withhold; 20 days (s LT aks 55, Y- 50a 28b 391a 9.1a 1.12a 15.10b 6.11b 1.52b
Irrigation withhold; 40 days (¢ LT abs 55, f- 50a 28b 344b 8.7a 1.09a 13.79bc 7.02a 1.10c
Irrigation withhold; 60 days LT Aks ;5,9 5la 28b 333b 8.6a 1.11a 13.06¢ 6.91a 1.02¢c
Year Ju

2017 \Yag 53a 28b 406a 9.0a 1.09a 16.19a 6.74a 1.45a
2018 vy 48b 3la 330b 8.7b 1.12a 13.54b 6.68a 1.25b
Alfalfa ecotypes o g gla 5 S|

Bami e 52ab 31lc 361b 8.8b-d 1.06¢d 15.35ab 7.11ab 1.27ab
Yazdi 33 53a 36a 350bc 9.3ab 1.15bc 15.71a 6.86ab 1.40ab
Nikshahri 5SS 5lab 38a 322cd 9.3ab 1.27a 14.04bc 6.74ab 1.19b
Baghdadi 83l 51ab 33b 337b-d 9.1a-c 1.29a 14.64bc 6.46ab 1.34ab
KFA17 51ab 25e 418a 8.5de 0.99d 14.74bc 6.10ab 1.63a
KFA6 52ab 27d 414a 8.5de 0.98d 15.76a 6.84ab 1.43ab
KFA13 50b 26de 415a 8.5de 0.98d 15.44ab 7.38a 1.17b
Laklak SISy 51ab 26de 414a 8.7cd 0.98d 14.94bc 6.46ab 1.39ab
Mesasersa [N 53a 3lc 306d 9.4a 1.18ab 15.59a 7.24a 1.30ab
Diabloverde 03,5l 39c 19f 344bc 8.1e 1.16bc 11.95¢ 5.38b 1.26ab

Lt 3 gme gl Aoy ey Jlerml o 53 (S5 0aST el cdimn &S 2t g 115 6T (g la o Sole O gt a3
Means in each column followed by similar letter(s) are not significantly different at 5% probability Ievels using Tﬁeys test

(WY 5 1¥49) (LT o pite slasles 53 domi Slaew ST 035 o 5 AL Slis o SKorad ol 5 —F Jsu

Table 4. Correlation coefficients between plant traits and biomass of alfalfa ecotypes in irrigation treatments (2017 and 2018)

Soma L5y plis) Bl sl o5 sl FEWEIG g 035 S ady oSas 05 Sl bl BB i
Plant traits 28 Sliv Regrowth height ~ No. Stem No. Node Leaf : Stem  Biomass  Root dry weight Harvestable: Non-Harvestable
Plant height S plis,l 0.435™ 0.269™ 0.531™ -0.105 0.543™ 0.134" 0.275"
Regrowth height sdoes Ly il -0.245™ 0.430™ 0.278"  0.275™ 0.156" 0.116
No. Stem Sl slua -0.016 -0.382"  0.426™ -0.033 0.319"
No. Node o 5 sl 0.161" 0.309™ 0.042 0.205™
Leaf:Stem slef -0.150" -0.006 -0.140"
Biomass 035 Lot 0.651™ 0.052
Root dry weight i,y oS 0 -0.632"
*, **: Significant at 5% and 1% probability levels, respectively Lo ys G g el sha 53 ls e o 5 4 T
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Fig. 1. Mean of Regrowth Height (a), No. of Stem.m (b), Leaf : Stem (c), Biomass (d), Root dry weight (€), and Harvestable : Non-Harvestable (f) of alfalfa ecotypes in irrigation treatments
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Effect of drought stress on the induction of summer dormancy and dry matter
partitioning in alfalfa (Medicago sativa L.) ecotypes

Mofidian, S. M. A.,} J. Ahmadi?and A. Moghaddam?

ABSTRACT

Mofidian, S. M. A., J. Ahmadi and A. Moghaddam. 2020. Effect of drought stress on the induction of summer dormancy and dry

matter partitioning in alfalfa (Medicago sativa L.) ecotypes. Iranian Journal of Crop Sciences. 22(1): 94-107. (In Persian).

Study of potential of alfalfa ecotypes in biomass partitioning and harvestable and non-harvestable parts as
well as induction of summer dormancy under water scarcity can lead to develop adapted cultivars for sustainable
farming system andto meet targets of the breeding program. Therefore, this experiment was conducted with 10
alfalfa ecotypes under four irrigation managements at Seed and Plant Improvement Institute (SPII), Karaj, Iran,
during 2016-2018. The irrigation treatments included; full irrigation and irrigation withhold for 20, 40 and 60
days. Under stress and on stress conditions, Nikshahri and Yazdi ecotypes had the highest regrowth rate,
therefore, these two ecotypes as well as KFAG ecotype with high stem number demonstrated the highest survival
rate under induction of summer dormancy. The highest biomass belonged to normal irrigation with 17.31 t.ha*
while the maximum unharvestable part yield with 7.02 t.hawas measured in irrigation withhold treatment for 40
days. Yazdi and KFAG ecotypes showed the maximum total biomass (15.71 and 15.76 t.ha™! respectively) among
warm and cold region ecotypes with different fall dormancy scores and can be used as aprentsin alfalfa breeding
programs. Regarding to biomass partitioning ratio, KFA17, KFA6 and Yazdi, which are landraces, had greater
harvestable part to unharvestable part ratio with 1.63, 1.43 and 1.40, respectively. Therefore, these landraces can
be selected for forage production under different irrigation managements. As the leaf to stem ratio has the main
role in forage quality, Baghdadi ecotype with leaf: stem ratio of 1.29 had the highest forage quality among
studied ecotypes. Baghdadi also maintained its high quality in all irrigation management treatments. In alfalfa
breeding programs focused on improvement of forage and unharvestable yield for sustainable production in both

optimum and stress environment conditions, Yazdi and KFA6 ecotypes seems to be suitable.

Key words: Alfalfa, Forage yield, Irrigation, Leaf: stem ratio and Regrowth.
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