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Table 1. Genotypes studied in the experiment
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Table 2. Soil characteristics of the experimental cultivation area

) 55 Colia
) e o S by s e ¥ ghedl 2o
g ; ; - : osd PH e ,
) ) ) ppm ppm % o Dem *)
Y5 Y- YF vI¥ Y50 o o AIVY Y ¥
259 Gyl Ll 03y 3, Sles Cudyls doeiyd g jiuwgid Cow g o

(SMje) ol 3y Slio ) Jlo gy iyl
A e JS0Shes g (dgie colin Griwgd (s
2 bews) o Olas pl Ol Ney dad o ol o
S sl pl s Qs oy 3)90 Jlo 93 Jsb
ol lp Juop gaw > bowsl on aBle sl

(£ Jadn) dis plol Wlaws

¥ g 3 adlas 350 Slao uibly 435 glbs

b sme gles iolosl (lynl Jho 93y ol o 481,
(S iimwgid b miadi Olas jpay adllas dyge Glaw
syl A oaalde Sitegd Glje 9 ljg) 25 CO2
(555 b g5 o) 0lis ol 5> allas 30
S ls opl sl gl FasK Ly (g)ls dme OS]
b bdye Clio il lacaisl ool (S5 oYL g5 )]

5058 Logd (Y WY 0 a5 Slas 5 (g 5tiwgid Glaw (uil)ly 4500 ol =Y Jod>
Table 3. Analysis of variance of photosynthetic traits and grain yield in 17 red bean genotypes
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Table 4. Comparison of mean traits related to photosynthesis and yield in the two years
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Table 5. Comparison of mean traits related to photosynthesis and yield in different genotypes of red beans
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Table 6. Analysis of variance of traits in the studied genotypes in each year
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Figure 1. The trend of transpiration changes in the studied genotypes in two years

san Jboply D baijs, ad ate LB 4 bues
oddosalin 5 (sldjey me b U slacudgise
g
Bl 4 aly beata Lo > (Sis 4 )5l
(V) ol w59, S5 S8 dsgar ol Sl gl
S ol Sy ()l 4y 2 L) a8 cal 03 )
ool (o G5 (o Tl (S (o Sl (slsimo b Vs
ol S Sl <l (Sanley ) Ao 4y (00)
cel Cul San dadijey b A dawlga 3l
295 3,8kas 5 13y 8l 5 COp (ygrdagel )3 ials
2 (00) GhlSon 5 sy Lawgs 435 sl liis (b
556 ljy) Colia &5 S pasie pXS )
03l ol g G o) (95 JbyE S (ol
Ok 4 Lld g daled cglate laswe baylpd 4 dtu
Jw 90 o Glus Wy b adlae & w3 s
G ly ey 2 e blite gl cul Golite T Slgio
Slao oo asl el pbie (B Cawl 03,9 D939
oLl 315 ol 5o s 5 Shas 5 (slasjs) Calin it
5 Fiwgd O bgw olS )3 S0d (B g (BA) 2,185 92
(F+) 813,81y o pligime b3, (dlasjs, colin
bls)l ¢85 pbxl paiS g9y p &5 (550 Geos (b
(V) 25 odalie Fiwed 5 sldje, ol o b xe

5 el oog b 4 arg L oiglaizy, Cula
s 93y slajsy colia caw ABle wbyly &0
Dgme AU aewiss) o &S d9d 0 odalie o
Gl iy 30 i g9 3l blate S (F Jods) o)b 2
961 cigif @ bgrpe (sl4559) cobin op e Jgl Jlo 5
290 G16 g 4 Blaie (slSjg) Calan i (58
Colia cpyiia ped Sl 0 cui e 4V JS9)
Ao 2308 9 G109 G4 laceiss) & bgiye s,
sokaiods |V JS5) 592 G2 i) 4 (3leite slaiy) cola
Fawgd e glalasd O Gpne L 050) Cuvd @
boolS o (Sloj (8Y) 29 s i slaigy Culia
dodije, (A5 Ay dmd) Opde arlge Ol S
Fgh g 3y5 oy ol g ljy) cola ials
5 Ssla IV TR 8Y) die ol a5 S sy
gl odl si2 baijey b dtes b oolpea i)
Gl 5> badijg; (b e g (VV) Cul (Suts 4 oS
oS le 3 & Cul Siide 1) Ol s9eS 4
O3S (B) Saipm 5 Ll (FF) 3,58 0wl 4 (ALS
by o (i ol Gl sl LA ws S
9 Bl ey Colin o3y gl S g (libede
Ao il elaje, S 5 COp clale Ll
s bl & Casl (San yol oyl s 45 155 ol o]
oMol o p )3 S (izmen Sl baxS

ab

Gl6 G17


http://dx.doi.org/10.52547/jcb.13.39.63
http://jcb.sanru.ac.ir/article-1-1207-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2026-07-01 ]

[ DOI: 10.52547/jch.13.39.63 ]

a9y Colia el )l Ol

g ey Oy

e dislowl 5 (ool dgaome gl 15T o w5 pund aldges o

A de 530 bl )3 o8 lug) sl o Wl 5 Shes L ol Ll 5 (s5tiungtd (slojial)ly 2L
1.0
a
0.8 a b
b ab ab ab ab ab a
06 2

abc bed

bcde
0.4
0.2 I
0.0

I Ibc cdef

G9 G10 Gl1 Gl12 G13 G14 Gi15 Gl6 G17

cdef bede bcdef bcde

cdef

l98 Ju B99 Jlu

_ Jbo 53 53 g0y 3y90 S ) ) Sl yrahly s 259, =Y S
Figure 2. The trend of changes in stomatal conductance in the studied genotypes in two years
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Figure 3. The trend of photosynthetic changes in the studied genotypes in two years
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Figure 4. The trend of changes in mesophilic conductance in the studied genotypes in two years
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Figure 5. The trend of changes in total yield in the studied genotypes in two years
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Table 7. Simple correlation coefficients between studied traits in 17 bean genotypes
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Abstract

The use of physiological traits is one of the best methods for the rapid production of new
varieties, therefore, in order to evaluate photosynthetic factors and their relationship with total
yield in red beans, an experiment was conducted in a randomized complete block design with
three replications at Khairabad Research Station in Zanjan under normal irrigation conditions
during two consecutive crop years (2018-2020). The studied genotypes showed significant
differences in all traits (except photosynthetically active radiation). The studied genotypes
showed significant differences in all traits (except photosynthetically active radiation). These
results indicate that there is a high genetic diversity between genotypes in terms of
photosynthesis-related traits and, consequently, yield capacity. Genotypes G1, G2, G4, G9 and
G12 showed higher photosynthesis, stomatal conductance, water use efficiency and mesophilic
conductivity than other genotypes. G6, G7 and G3 genotypes had less mesophilic conductivity,
water use efficiency and photosynthesis than other genotypes. There is a significant negative
correlation between photosynthesis and sub stomatal CO, and a significant positive correlation
with the stomatal conductance, mesophilic conductance, water use efficiency and yield;
therefore, genotypes with more photosynthesis, in addition to high stomatal conductance, have
higher mesophilic conductivity and, in other words, are more efficient in using carbon dioxide
entering the stomatal. As a result, the concentration of sub stomatal CO, is reduced, so there is a
close relationship between photosynthesis, water use efficiency and mesophilic conductivity.
Regression analysis showed that when total yield is considered as a function variable, the
photosynthetic active radiation and photosynthesis justify grain yield. However, when the
photosynthesis is a function variable, the traits of photosynthetic active radiation, sub stomatal
CO,, leaf temperature, and transpiration rate justify changes in photosynthesis. Due to the
diversity of photosynthetic indices in genotypes, this experiment can be performed in different
stress conditions such as drought and salinity and the results can be used with normal conditions
to select efficient genotypes in stress conditions.

Keywords: Mesophilic conduction, Photosynthesis, Stomatal conductance, Transpiration,
Variation
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