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Table 1- Mean squares from the combined analysis of variance for cob number per maize
plant (CNM), grain number per cob (GNCM), grain number per plant (GNPM), 1000-grain
weight (GWM), grain yield (GYM), chlorophyll a (Chl a), chlorophyll b (Chl b),
Carotenoids (Crts) and land equivalent ratio (LER) as affected by intercropping (I) and

Azotobacter (A) inoculation

e
ol Lwo -
e s  CNM  GNCM  GNPM  GWM GYM Chla  Chlb  Crts
S.0.V. df
Year (Y) | 0012" 394%™ " 66™ 8698511 1.0947 0.009™ 708
R (Y) 4 0.065 793 26215 69 894371 0.002  0.002 10
Azot(?;tcter | 0.037™ 125898 400200 10" 12098460 0.858" 0.858"° 385"
AXY 1 0.001™  403™ 1542" 31 41m 0.001™ 0.001™ 1™
Intercrlcmping 6 02817 9115 156926 9177 26978722"°  0.165" 0.008™ 34"
IxY 6 0052 292" 13763™ 8™ 1423500™  0.058" 0.010™® 59
XA 6 0.001™ 94 12025™ 12 204018™  0.002™ 0.009™ 1™
[xAXY 6 0.001™  348™ 1685™ 15 50272™  0.004™ 0.001™ 2™
Error 52 0.066 3171 22005 103 928481 0.010  0.011 10
Sl 20,3 CV. (%) 169 11.0 19.0 5.5 19.2 3.6 7.0 4.1

* **: significant at the 0.05 and 0.01 probability levels, respectively.

ns, not significant at the 0.05 probability level.

3 aly o Slae g ails o 59 gy ;o als slass ( M o dils slaws «)d [0 b slass 1.k auolie =Y Jguo
bolses oS Cod il cow

Table 2- Mean comparison of cob number per maize plant (CNM), grain number per cob
(GNCM), grain number per plant (GNPM), 1000-grain weight (GWM) and grain yield
(GYM) as affected by intercropping pattern

Intercropping patterns CNM 1 GNCM_] GNPM_I GWM GYM1
(No.plant™) (No.cob™) (No.plant™) (g) (kg.ha™)

Maize Sole Cropping 1.59ab 501.9abc 805.7ab 184.5a 6896.7a
100%P:100%M 1.31d 4612 ¢ 598.3d 164.6b 5561.3b
100%P:50%M 1.45 bed 527.7ab 769.3bc 190.2a 3773.3¢c
50%P:100%M 1.35cd 485.3bc 659.5dc 186.7a 6449.5a
50%P:50%M 1.54abc 527.5 ab 816.5ab 185.6a 3890.4c
67%P:33%M 1.72a 5323a 921.0a 189.1a 2903.7d
33%P:67%M 1.65 ab 529.6 ab 874.7ab 186.8a 5588.2b

LSD (0.05) 0.21 46.1 121.5 8.3 789.3

P, Peanut; M, Maize

Ayl 508G L (LSD<0.05) (5l soe glas é)l.a'l Ll 5l cis o glp e o 50 alin By > gl sl Sl
Means in a column within the same traits followed by the same letter do not have significantly
difference at the 5% level of LSD test.
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Table 3- Mean comparison of cob number per plant, grain number per cob, and grain number per
plant as affected by inoculation with Azotobacter chroococcum

Cob number.plant™ Grain number. cob™ Grain number.plant™
Inoculation 1.54° 548.1° 846.9°
Non-inoculation 1.50° 470.6° 708.8 °
LSD (0.05) 0.11 24.6 64.9

5,05 ,%08 b (LSD=0.05) (s sino ki (5Ll Blowd 51 a0 (5l s 1o 50 ailics (g (ks slocpailee
Means in a column within the same traits followed by the same letter do not have significantly difference at the 5% level
of LSD test.
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Table 4- Mean comparison of grain yield, chlorophyll a, chlorophyll b, carotenoids in maize as
affected by inoculation with Azotobacter chroococcum

Grain yield of maize Chlorophyll a Chlorophyll b Carotenoids
(kg-ha™) (mg.g™") (mg.g") (mg.g")
Inoculation 5388.5" 3.01° 1.59% 79.2%
Non-inoculation 629.5° 2.81° 1.46° 75.0°
LSD (0.05) 421.9 0.04 0.04 1.3

5yl 508G b (LSD<0.05) (5 ,lo sixe glis (g lel Bl 51 o 12 (6l (s 2 50 ailine By shils sloy Sileo
Means in a column within the same traits followed by the same letter do not have significantly difference at the 5% level
of LSD test.
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Table 5- Mean comparison for the interaction effect between intercropping patterns and year on
chlorophyll a and carotenoids of maize, peanut 100-grain weight (GWP), and peanut grain yield

(PGY)
Intercropping Chlorr(r)l]:lilzygl aof Carotenoids -?f maize GWI?1 PGY_l
patterns (mg o) (mgg™) (kg ha™) (kg ha™)
2018 2019 2018 2019 2018 2019 2018 2019
I\gﬁfpﬁ‘l’; 296bc  2.64bc 75.8¢ 76.0a 63.7a 67.3a 25138 3039.3a
100%P:100%M 29lc  2.6%c¢  773bc  71.8b 46.4d 43.5¢ 1008.8d 593.1F
100%P:50%M 3.07ab 3.02a 84.0a  73.6ab  61.1b 58.5¢ 2505.0a  2757.3b
50%P:100%M 298bc  2.62c  76.8bc  7T6.la 48.9¢ 52.0d 560.8¢ 368.0g
50%P:50%M 3.00bc  2.96a 83.5a  73.6ab  62.2ab  65.7ab  1358.5c 1190.3d
67%P:33%M 3.16a 2.95a 84.0a  74.0ab  63.2a 64.7b 1979.5b 1862.6¢
33%P:67%M 3.08ab  2.70b 788b  743ab  62.7ab  64.3b 932.0d 903.0e
LSD (0.05) 0.12 0.08 18 39 1.7 19 260.3 189.5

P, Peanut; M, Maize

)l Kass b (LSD<0.05) Sl e Sgles 6)Ln] Ll 5l cias o glp g 2 50 alin By > o)l glo .Sk
Means in a column within the same traits followed by the same letter do not have significantly difference at the 5% level
of LSD test.
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Table 6- Mean squares from the combined analysis of variance for pod number per peanut
plant (PNPP), grain number per plant (GNPP), 100-grain weight (GWP), grain yield (GYP),
chlorophyll a (Chl a), chlorophyll b (Chl b), and carotenoids (Crts) as affected by
intercropping (I) and Azotobacter (A) inoculation.

St e :u)j PNPP GNPP GWP GYP Chla Chlb Crts
S.0.V. df

Year (Y) 1 2.3 30.9™ 24.4™ 8969™ 0.003®  0.001™ 0.1

R (Y) 4 1414 679 34 328818 0.024  0.022 103
Azotobacter (A) 1 177.17 680" 20.9™ 452320" 1.188" 02887  66.87
AxY 1 0.1™ 1" 0.2" 893™ 0.031™  0.001™  0.1™
Intercropping ()~ 6 1294587 71336"  767.1" 10052086  0.1417  0.055"  2.4%
IxyY 6 262.8™ 1650™ 933 2947837 g010® 0003 03"

IxA 6 30.6™ 132" 0.4™ 25344% 0.009™  0.004° 02"
IxAxXY 6 3.8™ 20™ 03™ 1957 ™ 0.003™  0.001™ 03"
Error 52 21.6 135 6.5 78354 0.013 0.008 11.1

Syt wop0 C.V. (%) 143 15.6 4.3 18.1 5.3 7.0 4.8

*, **: significant at the 0.05 and 0.01 probability levels, respectively.
ns, not significant at the 0.05 probability level.

smsplol j0 B 0,5 g b ga Ldg IS sgizme i 4o ails slaad g ;0 ML sl (1 Silo dunlio —V Jou
Lylse cutS o 3l cos
Table 7- Mean comparison of pod number per plant of peanut (PNPP), grain number per plant

of peanut (GNPP), chlorophyll a (Chl a), chlorophyll b (Chl b), and carotenoids (Crts) as
affected by intercropping patterns

Intercropping patterns PNPP GNPP Chla Chlb Crts
(No.plant™) (No.plant™) (mg.g™) (mg.g™) (mg.g™)

Peanut Sole Cropping 44.6a 101.2a 221a 1.10b 67.9ab
100%P:100%M 12.1c 27.0¢ 1.97b 1.03b 68.6a
100%P:50%M 38.8b 90.6b 2.18a 1.22a 69.6a
50%P:100%M 13.7¢ 31.0c 1.97b 1.07b 68.8a
50%P:50%M 39.3b 84.7b 2.16a 1.20a 70.5a
67%P:33%M 38.7b 93.2ab 2.20a 1.09b 65.7b
33%P:67%M 38.8b 93.7ab 2.20a 1.08b 68.5a

LSD (0.05) 38 9.5 0.09 0.07 2.7

P, Peanut; M, Maize
Al Kass b (LSD<0.05) LS)L)@-'-" Sglay 6)Ln] bl 5l cias o glp e o 50 alin By > )l glo Sk

Means in a column within the same traits followed by the same letter do not have significantly difference at the 5%
level of LSD test.
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Table 8- Mean comparison of pod number per plant, grain number per plant, and 100-grain
weight in peanut as affected by inoculation with Azotobacter chroococcum

Pod number.plant’' Grain number.plant” 100 grain weight (g)
Inoculation 33.7° 77.3" 59.4°
Non-inoculation 30.8° 71.6° 58.4°
LSD(0.05) 2.0 5.1 1.1

35,005 ,%085 L (LSD<0.05) (5 lo sine glis (g 5lal Bl 5l o ja (gl oy 12 50 ailiee gy slils sla o Sileo
Means in a column within the same traits followed by the same letter do not have significantly difference at the
5% level of LSD test.

b el 5l o raeloly 5o S ass)lS 5D Lo IS @ Lo IS (gsime il o Slas (Ko alio -4 Jgazr
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Table 9- Mean comparison of grain yield, chlorophyll a (Chl a), chlorophyll b (Chl b), and
carotenoids (Crts) in peanut as affected by inoculation with Azotobacter chroococcum

L 1 Chlorophyll a Chlorophyll b Carotenoids
Grain yield (lfg'ha ) (mg.g™) (mg.g™) (mg.g™)
Inoculation 1614.2% 221°% 1.17°2 71.5%
Non-inoculation 1467.5° 201" 1.06° 65.5°
LSD(0.05) 122.5 0.05 0.04 1.4

35,05 ,%085 b (LSD<0.05) (5o sime glis g 5lal Bl 5l o ya (6l (g 12 50 ailiee gy slils sla o Silee
Means in a column within the same traits followed by the same letter do not have significantly difference at the
5% level of LSD test.

FSbgiil b el o rmplol 5 28 bglive cuiS ilie slagSll 0 (e s plp S e = Ve Jgu
£95959,5

Table 10- Land equivalent ratio values of different intercropping patterns of peanut and
maize affected by inoculation with Azotobacter chroococcum

Intercropping patterns

Year 100%P: 100%P: 50%P: 50%P: 67%P: 33%P:
100%M 50%M 100%M 50%M 33%M 67%M
2018 1.27 1.53 1.15 1.10 1.17 1.19
Non-inoculation
2019 0.95 1.51 1.06 1.00 1.09 1.15
Two years’ average 1.11 1.52 1.11 1.05 1.13 1.17
2018 1.49 1.75 1.30 1.25 1.33 1.33
Inoculation
2019 1.10 1.65 1.27 1.14 1.26 1.33
Two years’ average 1.30 1.70 1.29 1.20 1.30 1.33

P, Peanut; M, Maize
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Abstract

Intercropping and plant growth-promoting rhizobacteria improve sustainability of
agro-ecosystems. To evaluate the effect of Azotobacter (Azotobacter chroococcum)
inoculation on productivity of a peanut /maize intercropping system, a two-year study
was design as a randomized complete block in a factorial arrangement with three
replicates at Astaneh-ye Ashrafiyeh, Guilan province. Factors were Azotobacter
inoculation [control (non-inoculated) and inoculated with Azotobacter chroococcum)
and intercropping pattern (Sole cropping of peanut and maize, additive intercropping
pattern at three levels (100% peanut + 100% maize, 100% peanut + 50% maize, and
50% peanut + 100% maize), and replacement intercropping pattern at three levels (50%
peanut + 50% maize, 67% peanut +33% maize, and 33% peanut + 67% maize). Results
showed that gain yields of maize and peanut were significantly affected by Azotobacter
inoculation and intercropping pattern. Inoculation with Azotobacter chroococcum
significantly increased grain yields of peanut and maize by 10% and 16%, respectively.
Maximum and minimum of land equivalent ratio (LER) were observed at 100% peanut
+ 50% maize and 50% peanut + 50% maize, respectively and inoculated intercropped
plots with Azotobacter chroococcum had 12-16% grater LER that non-inoculated ones.
Regards to impossibility of mechanical weed control by machines in additive
intercropping patterns, to obtain the highest productivity in maize/peanut intercropping
system, intercropping pattern of 100% peanut + 50% maize along with Azotobacter
application will be suitable in fields with low weed density. Otherwise, based on LER
and grain yield of peanut, the intercropping pattern of 67% peanut + 33% maize along
with Azotobacter application will be suitable.

Key words: Land equivalent ratio, Legume-cereal intercropping, Plant growth-
promoting rhizobacteria, Sustainable agriculture, Yield.
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