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 Table 1. Meteorological data of the experimental site in 2015 and 2016  

July June May April March Feb. Jan. Dec. Nov. Oct. Meteorological parameter 

1.1 0.5 6.6 83.2 31.6 31.8 15.9 14.6 73.6 16.6 Sum of monthly precipitation (mm) 

26.6 22.3 16.7 10.8 8.8 2.3 2.4 2.5 9.5 17.3 Mean of monthly temperature (˚C) 

18.5 12.9 8.4 4.2 2.6 -3.2 -2.8 -2.8 4.6 9.1 Maximum temperature (˚C) 

34.6 31.8 25 17.4 15 7.9 7.7 7.9 14.3 25.4 Minimum temperature (˚C) 

41 44 46 56 56 63 64 65 66 52 Relative humidity (%) 
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Table 2. Analysis of variance of the effect of cytokinin application on physiological traits and yield components of wheat  

Mean square† 

df 
Source of 
variations GY 

APA-
Spike 

APA-
Stem 

APS-Leaf RPA N-CO2 TR I-CO2 SC LAI 

679511.96ns 1.12ns 39.73** 0.076ns 0.156* 5.53ns 0.136ns 7140.52** 0.000058ns 0.087ns 3 Block 

9289866.90** 44.28** 37.69* 4.9** 0.355** 109.96** 1.58** 16093.02** 0.002** 15.68** 1 Cytokinin 

7095746.53** 33.19** 27.27** 2.06** 0.69** 25.49** 0.388** 4589.26* 0.00069* 5.52** 5 Cultivar 

1908450.23** 39.36** 6.82ns 3.72** 0.461** 4.27ns 0.104ns 1238.42ns 0.00019ns 0.45ns 5 
Cytokinin × 

Cultivar 

377500.18 2.3 8.51 0.345 0.038 3.03 0.093 1600.38 0.00023 0.83 33 Error 

12.84 4.6 5.6 4.1 8.7 20.7 14.6 29.8 20.8 16.40 -- CV (%) 
ns, * and **:  not-significant and significant at 5% and 1% probability levels, respectively. 
†: LAI, leaf area index; SC, stomatal conductance to water vapour (mmol/m2/s); I-CO2, intercellular CO2 concentration (Ci) (mmol/m2/s); 

TR, transpiration rate (mmol H2O/m2/s); N-CO2, net CO2 assimilation rate (ACO2) (µmol CO2/m2/s); RPA, remobilization of photo-
assimilate (g/plant); APS-L, allocation of photosynthetic substances to leaf (%); APA-Stem, allocation of photo-assimilate to stem (%); 
APA-Spike, allocation of  photo-assimilate to spike (%); GY, grain yield (kg/ha). 
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Figure 1. Comparison of means of cytokinin foliar application×cultivar interaction on remobilization photo-assimilate in 

wheat 
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Table 3. Comparison of means of the effect of cytokinin foliar application levels and cultivars on physiological traits and 

yield components of wheat  

APA-Stem 
N-CO2 
(ACO2) 

TR I-CO2 (Ci) SC LAI  Treatment† 

      Cytokinin 

53.32a 6.88b 1.9b 152.15a 0.0667b 2.54b  0 µm 

51.54b 9.91a 2.26a 115.53b 0.0796a 3.41a  50 µm 

      Cultivar 

52.89ab 9.9a 2.38a 137.35abc 0.0875a 3.47a  Roshan 

50.56b 10.6a 2.27ab 98.23c 0.0775ab 2.51b  Karaj 3 

50.66b 9.4a 2.15abc 114.38bc 0.0738abc 2.96ab  Azadi 

51.57b 6.46b 1.98bc 165.44a 0.0725abc 2.76b  Falat 

53.62ab 7.04b 1.86c 146.11ab 0.0675bc 2.49b  Yavaros 

55.27a 6.95b 1.87c 141.56abc 0.0601c 2.39b  Sardari 
†: Means followed by similar letter (s) in each column are not significantly different Duncan’s test at 5% probability level. LAI, leaf 

area index; SC, stomatal conductance to water vapour (mmol/m2/s); I-CO2, intercellular CO2 concentration (Ci) (mmol/m2/s); TR, 
transpiration rate (mmol H2O/m2/s); N-CO2, net CO2 assimilation rate (ACO2) (µmol CO2/m2/s); APA-Stem, allocation of photo-
assimilate to stem (%). 
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Figure 2. Comparison of means of cytokinin foliar application×cultivar interaction on allocation of photo-assimilate to 
leaf in wheat cultivars 
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Figure 3. Comparison of means of cytokinin foliar application×cultivar interaction on allocation of photo-assimilate to 

spike in wheat cultivars
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Abstract 
To investigate the effect of foliar application of cytokinin on gas exchange, remobilization and 

allocation of photosynthetic materials of wheat cultivars, an experiment was carried out under field 
conditions. The experimental treatments included foliar application of 6-benzylaminopurine at two 
levels (0 as control and 50 μM), and six wheat cultivars (Azadi, Karaj 3, Roshan, Falat, Sardari and 
Yavarus) which as factorial experiment in a randomized complete block design with four replication 
were studied. The results showed that foliar application of cytokinin increased leaf area index (LAI) 
and Roshan had the highest leaf area index. Photosynthetic rate of the studied cultivars was also 
different and the use of cytokinin increased the photosynthetic rate. Foliar application of cytokinin 
increased the remobilization of Falat, Roshan and Sardari cultivars and decreased Azadi cultivar, but 
had no significant effect on Karaj 3 and Yavarus cultivars. The effect of cytokinin on the allocation of 
photosynthetic assimilates to stem, leaf and spike of the studied cultivars was very different, so that 
with the application of cytokinin, the allocation of photo-assimilates to leaf decreased in Falat and 
increased in the other cultivars, but in the case of spike, the allocation of photo-assimilates to spike 
decreased in Roshan cultivar and increased in Karaj 3 and Sardari cultivars, while it did not affect on 
the other cultivars. In contrast, the allocation of photo-assimilates to stem was reduced about 3.3% by 
foliar application of cytokinin and Sardari, Yavarus and Roshan cultivars had the highest percentage 
of the allocation of photo-assimilates to stem. Grain yield of Karaj 3, Yavarus and Sardari cultivars 

increased by foliar application of cytokinin and the highest and lowest grain yield was observed in the 

control treatment (no application of cytokinin) in Azadi (5700 kg/ha) and Roshan (3100 kg/ha) 
cultivars, respectively, while under cytokinin foliar application, Yavaros and Roshan cultivars with 
6300 and 3300 kg/ha had the highest and lowest grain yield, respectively. The results of this 
experiment showed different effects of cytokinin on different traits and wheat cultivars, but to obtain 
more accurate and complete results, it is suggested to measure the internal cytokinin concentration of 
wheat cultivars. 
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