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Background and objectives: Due to the extensive climate changes
and environmental pollution, along with the heavy use of toxins and
chemical fertilizers in industrial farming, addressing topics concerning
sustainable agriculture is deemed essential in today's world. A key
strategy for sustainable plant cultivation involves enhancing diversity
by practicing intercropping. This technique aids in erosion control, soil
and water protection, nitrogen biological fixation, boosting both the
quantity and quality of yields, and managing weed growth.

Materials and methods: To investigate the impact of humic acid on
the yield of wheat and lentil in both sole and intercropping systems
under dryland conditions, an experiment was conducted during the
2018-2019 growing season in Qahavand city, Hamedan, Iran. The
experiment followed a factorial design based on randomized complete
blocks design with three replications. The factors included different
cropping patterns at four levels: wheat sole crop, lentil sole crop, strip
intercropping with 6 rows of wheat and 3 rows of lentil (6W:3L), and
strip intercropping with 12 rows of wheat and 6 rows of lentil
(12W:6L). Additionally, humic acid was applied at three levels (0, 6,
and 12 kg.ha™). Yields, yield components, and land equivalent ratio
were measured and evaluated.

Results: The results indicated significant effects of intercropping on
various parameters in both wheat and lentil crops. In wheat,
intercropping influenced traits such as seeds per spike, spikes per
square meter, 1000-seed weight, grain yield, biological yield, harvest
index, and protein percentage. For lentil, intercropping impacted the
number of pods per plant, 1000-seed weight, grain yield, biological
yield, protein yield, and harvest index. Additionally, the application of
humic acid significantly affected most traits, except for the lentil
harvest index. The interaction between the intercropping and humic
acid influenced wheat grain yield, 1000-seed weight of lentil, lentil
grain and biological yield, and the total yield of lentil and wheat. The
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land equivalent ratio (LER) was greater than 1, indicating the benefits
of wheat and lentil intercropping over sole cropping.

Conclusion: The application of 12 kg.ha™ of humic acid resulted in
increased yields and yield components for both wheat and lentil, along
with a higher LER index. The 6W:3L cropping pattern, combined with
this application, is optimal for achieving maximum yield and benefits
in the intercropping of wheat and lentil.

Cite this article: Abdollahi, A., Hamzei, J., Aliverdi, A., Nemati, A. 2024. The effect of humic
acid on yield performance and land use efficiency in wheat and lentil intercropping
under dryland conditions. Crop Production Journal, 17 (3), 43-64.
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Table 1- Soil physicochemical characteristics for the experimental field
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Table 3- Analysis of variance of the intercropping and humic acid effects on the yield and yield
components of wheat
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Table 4- Means comparison for the effects of intercropping and humic acid on yield and yield
components of wheat
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5% probability level)

o)



VLYY D)Lou:} dY 8,9 c‘;ﬂ)} ‘_,Léb.f .\AJQS

S S bsse w8 3 Ske Slglie uls
EY/0 0 5SSle b wls e 055 SUL 4S5 O
Olse (peS 5 ol oy Sl 228 5l 0 S
(RS o s YWVA L) £ S Y00 Sle b 5
Jsd>) 550 by e 12Wi6L o L b gloes oS
Senzod ol 58 5 S0l lie 5 (6
Sle b pkiS wils Slia 035 o UL oS sls LS
s s s ¢J§,1§\Y 5,8 5l D?vvm
S 4 p STYYY Gl b 55 Ol o 2S5 el
L5 el Gyl (8 ) 30 boss e als
Jgloes 4 313 OL23 53 (YoYY) O, Kas 5 0580
Rl 1 S il e O35 o Seagen Al b 2L
(Y4) sl
Llize Jl 5 Soosed Aol 5 b glsie 25 Sl
ozl e 53 oS il 3 Shes 2,556 55 (!
Slaglie B (7 Jad) s b pme s S
S gar bl 3 bglss i85 Llise il Sl
5 L ekl 5> Shas o UL S 55 0T Sy
oS Jalls CiS by e e e p3 0 SV OVY
525 LS 53 Koo gon dosl p SASNY 5 ae
e 03 05 00 e Ly 5 Oljs (2 a8
Aol G5z oo 5 12WIOL b gloe =28 4 by o
L (YA 0L 5 0k () JS8) 55 Senged
O ae 4 i3S S el Seager S s
eliris 80 5T N0 Jltie &t il Seopn  Sbt
VUMY Olse 43950 5 See (Rl o o S
Songop o ibd shos &8 Jl 3l s 3 ¥Y
A3 YE 5 VTV A O S sl res a4 Al

0) sl Jasl5al 1 s e s Slas

oy

OLES byl i8S 51w by e 0l alie
VYL pSle b alis 55 s sldas op iy oS sl
55 Ol S 535 by p kS Lalls S 4
Cowds 12W:6L b glses oS 31 YUY .Sl L
ool bl 28 s Ulaxsl (8 Jsa) el
WL\JMWHJ&ASJJW&UJJ\
5,08 Hsyge 5.l olS 55 G5 slse a0l
Loali v o als slaws o SUL 50 S gen d
oS ASNY 508 Sl i a3 Wl YT Sl
Olgen cp S 5 el ity S 55 Songea
3yl s @ by e Al YUY (. Sle L 5o
L St dowsl e sy o 5 4 (8 )
e ki sl r.);f oS 5 gilw esle il 5l
Colg 53 5 eld oS ol js el LS lagils
Aol O 20 U glajlad 5o alo s «ls slaws
(Omamen (YA) s o O 25 sl Sk sen
5 Aot M ol 5 T 03l 15 L Al S s
1 Lo S5y et Ol s oS Ll 5 S ulee
LS 3 1 i slge JLanl 5 esls il 58l
eI s Al Ko gon (Y0) AS 0 S
Ol 5 e 5 ol i oS sy lacil
O Gk 5l Al S gd o s 0 153
S e plie A e 51 S350 ke
RISl S s NS chle s alS
= bl 2 (T 5 YY) 58 e OlalS s 5 Shes
ssba S 4 S o Sl
Slpome 5 4l dan B Gy Lo (I3 e
ialesl s s e mal5l 1 OlS s lie sl
Al S g S 55 0SS Y 08 L )
o Al 5 Shae @ils sl @ls O35 il bl an
(YE) i ol 4y i S5 03le ez



108 5 I S5 | il 5 Jpno 255 1 Sensed sl 51

B o pns Oraicos

250

200 c

150

100

(@fj:w):(jf) Ll s Sas
Grain yield(g m-2)

(= VIR JES

a
c
d —
de
e ____

b
d
e
50
0

1 V'Y

GUSa 53 p 5 5h8) dol S
Humic acid (kg ha-1)
paiS w3 Shas Koo b ol 53 bglies 28 s J1 5Kl dlls - IS0

Figure 1- Means comparison for the effect of intercropping and humic acid
interaction on wheat grain yield
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Figure 2 Means comparison for the effect of intercroppingx humic acid interaction
on wheat harvest index
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Table 5- Analysis of variance of the intercropping and humic acid effects on the yield and yield
components of lentil
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Table 7- Values of land equivalent ratio (LER) in wheat and lentil intercropping at different levels of
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