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Introduction

The Batang Kuranji Watershed, West Sumatera, Indonesia
covers a total area of 202.7 km² and consists of 5 sub-
watersheds (Cressendo et al., 2023). Syofyan (2016) and
Hermansah et al. (2023) have shown that soil fertility in the
Kuranji area is generally classified as low. Several soil
chemical properties, such as cation exchange capacity (CEC),
base saturation (BS), and the content of P2O5 and K2O, show
varying values but are generally low. This condition leads to
declining crop quality.Raziah et al. (2020) explain that soils
of Ultisol order,particularly those in the Aquult suborderhave
an aquic moisture regime, which means the soil is almost
always water-saturated. This leads to soil reduction and
rusting, as indicated by rust stains at certain depths. Aquult
soils exhibit a slightly sticky and firm consistency due to the
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Abstract

The Batang Kuranji Watershed (202.7 km²), comprising five sub-watersheds, generally has low soil fertility, indicating the
need for improved soil and nutrient management to enhance agricultural productivity. Peanuts are well suited to these
conditions because they can meet much of their nitrogen requirement through biological fixation.This study aimed to
evaluate the effects of Chromolaena odorata (L.) R.M. King & H. Rob liquid organic fertilizer (LOF) and phosphate
fertilizer on peanut growth, yield, and forage quality in slightly acidic soil, while also identifying key yield-determining
variables. The experiment was conducted using a factorial randomized complete block design (RCBD) with two factors:
LOF concentrations (0, 25, and 50 mL L-¹) and SP36 phosphate fertilizer doses (0, 100, and 200 kg ha-¹), each replicated
three times. Data were analyzed using ANOVA (Univariate) followed by LSD tests at a 5% significance level. Multiple
regression analysis was performed to examine the relationship between agronomic variables and yield. Results showed
that LOF and phosphate application did not significantly alter soil pH, which remained within the optimal range for peanut
cultivation. However, LOF - either alone or combined with phosphate - significantly improved root nodulation, pod formation,
nitrogen uptake, and crude protein content in straw. The highest yield and forage quality were achieved with 25 mL L-¹
LOF applied biweekly from two weeks after planting until flowering, alongside 100 kg ha-¹ phosphate fertilizer. Nitrogen
uptake positively influenced yield, while a higher shoot-to-root ratio (SRR) had a negative effect. This integrated nutrient
approach offers dual benefits for peanut production and forage quality improvement.

Key words: Arachis hypogaea L., Forage Quality, Liquid Organic Fertilizer (LOF), Nutrient uptake, Phosphate Fertilizers,
Root Nodule Formation, Root-Shoot ratio, Soil pH

clay accumulation horizon containing a high concentration
of clay minerals, such as kaolinite.Ruiqing et al. (2022)
describe that soils of the Aquult suborder have distinct
diagnostic horizons, such as an ochric epipedon and an
argillic subsurface horizon. The ochric epipedon is a thin
surface layer with low humus content, soil color with a value
of 4 or more when moist, and base saturation below 50%.

Given the suboptimal soil conditions, combined with the high
market demand for peanut, this crop represents a promising
option for cultivation. Peanut has an agronomic advantage in
that it can reduce the need for nitrogen (N) fertilizer, as its
root system forms nodules through symbiotic associations with
Rhizobium bacteria. Therefore, if peanut cultivation is to be
introduced, it is essential to implement appropriate, efficient,
and cost-effective fertilization strategies, particularly through
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the application of phosphate fertilizers and liquid organic
fertilizer (LOF) derived from Chromolaena odorata (L.) R.M.
King & H. Rob
.
Phosphorus (P) plays a critical role in the growth and
productivity of peanut (Arachis hypogaea L.), as it is
involved in several key physiological and biochemical
processes. Phosphorus is essential for energy transfer (ATP),
photosynthesis, cell division, and root development, all of
which strongly influence peanut growth and yield. The
integration of phosphorus fertilization with liquid organic
fertilizer has been reported to improve nutrient availability,
uptake efficiency, and overall peanut productivity.

Previous studies by Abhishek et al. (2022) and Vidya et al.
(2020) demonstrated that adequate phosphorus availability
is crucial for optimal peanut growth. Furthermore, Ingale et
al. (2024) reported that phosphorus application rates up to
60 kg ha-¹, when combined with biofertilizers such as
Rhizobium and vesicular–arbuscular mycorrhizae (VAM),
significantly increased plant height, pod yield, and seed oil
content in peanut.

Suqing et al. (2022) confirmed that phosphorus availability
directly correlates with root morphology and absorption
efficiency, which is especially important for nutrient uptake
under low-phosphorus conditions. Additionally, a study
showed that applying 50 mLL-¹ of Crocober Plus (a botanical
mix containing Chromolaena odorata  R.M. King & H. Rob)
every two weeks, starting from two weeks after transplanting
until the grain-filling phase, resulted in significant growth
improvements. The highest recorded yield was 6.34 t ha-¹ of
dry milled rice, with a harvest index of 0.53. While synthetic
fertilizers like urea and SP-36 are commonly used, Crocober
Plus offers a more sustainable alternative with a lower
environmental impact (Jamilah et al., 2017). Various types
of LOF containing Chromolaena odorata (C. odorata) and
Tithonia diversifolia have also shown positive effects on the
growth and yield of soybeans (Jamilah et al., 2022).The goal
of the research is to evaluate the effects of different
treatments, specifically the application of Phosphate (P)
fertilizer and C.odorata Liquid Organic Fertilizer (LOF), on
peanut crop productivity and soil properties.Peanut
cultivation in the Kuranji Watershed is important not only
because peanuts contribute to human protein needs and can
be sold as a source of income, but also because peanut haulms
can be used as livestock feed. In general, farmers in the area
also raise cattle.

 This includes assessing how these treatments influence soil
pH, nitrogen and crude protein content in hay, shoot-root
ratio, and the overall yield of peanuts. Additionally, the

research aims to understand the relationships between these
variables and their impact on peanut crop performance, with
the objective of optimizing peanut yield and improving crop
management practices.

Materials and Methods

Research Location
The study was conducted in Sungai Sarik, located at
coordinates - 00°53’10" South Latitude and 100°24’59" East
Longitude, watershed Kuranji, Padang City, West Sumatra,
at an altitude of 11 meters above sea level. The materials
used in the study included peanut seeds of the Gajah variety,
C. odorata liquid organic fertilizer (LOF) was prepared from
a homogeneous mixture of C. odorata biomass, coconut husk,
banana pseudostem, and cattle manure in equal proportions.
The combined materials were subjected to composting for
15 days. After composting, the material was diluted with
water at a ratio of 1:2 (w/v) and subsequently supplemented
with fermented coconut water and cattle urine, each
constituting 10% of the total mixture volume. The chemical
properties of the C. odorata LOF indicated the presence of
essential macronutrients and several micronutrients. The
LOF contained 7.75 ppm Fe, 10.9 ppm Mn, 1.0 ppm Cu,
5.21 ppm Pb, and 680 ppm Cl. In addition, the electrical
conductivity (EC) was 3294.67 µS cm-¹, and the pH value
was 7.2, indicating a neutral reaction (Jamilah et al., 2022).
Single Super Phosphate 36 or SP36fertilizer (36% P2O5),
dolomite lime, urea, KCl, and insecticide. The experiment
was arranged using a factorial randomized complete block
design (RCBD) with 2 factors and 3 replications. The first
factor was the concentration of C. odorata LOF (ml L-¹) with
3 levels: 0, 25, and 50. The second factor was the dose of
SP36 fertilizer (kg ha-¹) with 3 levels: 0, 100, and 200. The
experimental plot size was 2 m x 2 m, with a spacing of 50
cm between plots, 90 cm between replications, and a planting
distance of 40 cm x 20 cm.

Land Preparation
The research area was cleared of weeds, stones, and debris
that could hinder the growth of the peanut plants. Tools such
as hoes and machetes were used for this task. The land was
then tilled using a hand tractor. Land preparation was done
15 days before planting. The soil was tilled twice: the first
tilling involved using a tractor to overturn the soil, creating
rough clods, which were left to rest for one week. The second
tilling was done with a hoe, where the soil was refined, and
planting plots were prepared.During this process, dolomite
lime was applied at a rate of 2 tons ha-¹, equivalent to 800 g
per plot. Planting was carried out one month after the
application of dolomite, with two peanut seeds sown per
planting hole.
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Fertilizer Application Treatments and Maintenance
The basal fertilizer was applied at a rate of 50 kg ha- ¹ urea and
75 kg ha-¹ KCl, administered when the plants were 1 day after
planting (DAP) using furrow application. This was followed
by the application of SP36 fertilizer according to the treatment.
Liquid organic fertilizer (LOF) from Chromolaena odorata
(L) R.M. King & H. Rob is applied according to the treatment
schedule every two weeks, starting from the 7th day after
planting (DAP) until the peanut plants reach the flowering
stage. The LOF is applied in the afternoon by spraying it onto
the peanut plants. Plant maintenance included weeding, hilling,
watering, and pest and disease control. Hilling was done along
with weeding to protect the peanuts and make it easier for the
gynophores to reach the soil surface and form pods. The height
of the hilling was about 10 cm. Weeding and hilling were
performed two weeks after planting.

Harvest
Peanuts were harvested when they met the following criteria:
hard pods, fully developed seeds, non-wrinkled, pods with a
white-brown color and firm texture, leaves starting to turn
yellow and fall, and stems becoming hard and no longer fresh.
Observation variables included:Soil pH at 15, 30, and 85
DAP ; Number of effective root nodules; Number of pods
per plant; Plant hay biomass;  Shoot-to-root ratio;Nitrogen
uptake; Crude protein content. Total nitrogen in plant tissue
was analyzed.

Plant Total Nitrogen Analysis (Kjeldahl Method), Standard
Procedure. Total nitrogen in plant tissue was determined
using the Kjeldahl method, following standard procedures
for plant analysis. Dried and finely ground plant material
(0.5 g) was digested with concentrated H2SO4  in the presence
of a Kjeldahl catalyst until the solution became clear. After
cooling, the digest was diluted with distilled water, and NaOH
was added to convert ammonium ions to NH3. The released
ammonia was distilled and captured in a boric acid solution
containing mixed indicators. The trapped NH3  was titrated
with standardized acid, and the total nitrogen concentration
was calculated based on the titrant volume, normality, and
dry sample weight. Plant N analysis quantifies the total
nitrogen present in plant tissues. Samples (typically leaves)
are collected, washed, oven-dried, and ground. Organic
nitrogen is converted into ammonium (via digestion) or
nitrogen gas (via combustion in Dumas method), after which
the nitrogen content is measured, usually by titration
(Kjeldahl) or gas detection (Dumas).Results are reported as
% N or g N kg-¹ dry matter, reflecting the plant’s N nutritional
status. Crude protein (CP) is calculated as:
CP(%)=N(%)×6.25;N uptake (kg ha-¹) = N (%) × plant dry
matter; Crude protein yield (CP) (kg ha-¹) = CP (%) × plant
dry matter (Flor et al., 2024).

Soil pH Determination standard procedure;  Soil pH was
analyzed by diluting soil with distilled water at a 1:2.5
(soil:water) ratio, shaking for 15 minutes, allowing the
suspension to settle, and measuring the pH using a calibrated
glass-electrode pH meter, following standard soil analysis
procedures (Eviati et al., 2023).

Statistical Analysis
The data obtained were analyzed using SPSS 20 for
Windows, applying the Univariate Analysis of Variance
(ANOVA) method, followed by a post-hoc test using LSD
at a 5% significance level.In this experiment, the relationship
between the observed variables and peanut yield was
determined using the formula (1), along with the strength of
this relationship in predicting the peanut yield:

Y=β0 + β1 X1 + β2 X2 +β3 X3 + .... +βn Xn +ε………(1)

Explanation:
Y: Dependent variable (the variable to be predicted, which
is the peanut yield).
β0 : Intercept (constant), representing the value of Y when
all independent variables are 0.
β0 , β1‚  β3 , ..., ân : Regression coefficients, describing the
change in Y when there is a one-unit change in X1 , X2 ,...,
Xn , assuming other variables remain constant.
X1 , X2 , X3 , ..., Xn : Independent variables (factors that
influence the value of Y).
ε: The error term (residual error), representing the variables
that are not included in the model but still influence

Results

An increase in rhizosphere soil pH was observed from
planting to 15 DAP, rising from 5.5 to 6.36. This was followed
by a decrease in pH between 15 and 30 DAP, likely due to
the exudation of organic acids by plant roots. Thereafter,
soil pH showed a gradual increase from 30 to 85 DAP.

Table 1. Effect of Phosphate Fertilizer and C. odorata Liquid
Organic Fertilizer (LOF) on Soil pH at 15, 30, and 85 Days After
Planting (DAP) of Peanut
Phosphate Fertilizer Soil pH development
(kg ha-1) 15 dap 30 dap 85 dap
0 6.36+0.107 5.83+0.058 6.62+0.019
100 6.11+0.302 6.06+0.069 6.56+0.139
200 6.27+0.033 5.93+0.233 6.71+0.019
Liquid Organic Fertilizer
(ml L-1)
0 6.18+0.309 5.94+0.0839 6.68+0.051
25 6.30+0.115 5.87+0.233 6.64+0.005
50 6.26+0.171 6.01+0.150 6.57+0.153
CV (%) 11.12 3.04 2.68

Jamilah, Yesi Yuliana, Widodo Haryoko, Inawaty Sidabalok, Nita Yessirita and Nur Qursyna Boll Kassim



4

There was a significant effect of Liquid Organic Fertilizer
(LOF) on root nodule formation, but no significant effect on
pod formation in peanuts. Phosphate (P) fertilizer and the
interaction between LOF and P had no significant effect on
either root nodule formation or pod formation per plant and
number of Number of effective plant’s nodule (Tables 2).

The highest nitrogen uptake was observed with the
application of 100 kg ha-¹ SP36 and 25 mL L-¹ LOF.
Increasing or decreasing the dose of either SP36 or LOF
from this level resulted in reduced nitrogen uptake in peanut
plants. This condition also affected the crude protein content
in the plant residue (Table 3).

The highest peanut pod and seed weights were observed in
the treatment combining 100 kg ha-¹ SP36 with 25 mL L-¹
LOF. Increasing or decreasing the fertilizer dosage from this
level resulted in a decline in peanut yield (Table 4).

The ratio of fresh shoot weight to pod weight remained
relatively constant overall; however, at a phosphate fertilizer
dose of 100 kg ha-¹, an increase in this ratio was observed as
the LOF dose was increased (Fig.1).

Table 5 shows that variables such as Crude Protein (CP), pH
at different stages (pH1, pH2, pH3), hay, nodule, and pod have
been removed from the final regression model due to their

Table 2. Effect of Phosphate fertilizer and C.odorata LOF on Root Nodule Number and Number of Peanut Pods per Plant
LOF Number of effective plant’s  nodule Number of Peanut Pods per Plant
(ml L-1) Phosphate Fertilizer(kg ha-1)

0 100 200 0 100 200
plant’s nodule number pods

0 56.33+6.66Bc 44.67+9.23Bb 79.33+2.08Ab 7.33+2.51Bc 11.33+2.3Aa 11.00+1.00Ac

25 90.00+11.0Ca 104.33+4.93Ba 142.67+26.1Aa 13.33+3.51Bb 9.67+1.15Cb 21.33+1.15Aa

50 74.33+5.86Bb 40.33+8.50Cb 80.00+13.75Ab 26.33+3.20Aa 7.33+0.58Cc 18.00+1.73Bb

VC (%) 14.93 15.35
Values followed by the same uppercase letter in the row and the same lowercase letter in the column are not significantly different according to the LSD test at the 5%
significance level.

Table 3. Nitrogen Uptake and Crude Protein Content in Peanut Plant Residue Following Application of Phosphate Fertilizer and C.
odorata LOF
LOF (ml L-1) N-uptake CP

Phosphate Fertilize r( kg ha-1) Phosphate Fertilizer ( kg ha-1)
0 100 200 0 100 200

 kg ha-1  kg ha-1

0 63.93+5.51Ab 62.57+6.57Ac 62.28+17.09Aa 399.56+34.47Ab 391.08+41.05Ac 389.24+106.86Aa

25 77.45+3.18Ba 90.31+8.97Aa 59.81+6.14Ca 484.07+19.90Ba 564.46+56.07Aa 373.84+38.398Ca

50 54.86+7.32Bb 70.92+3.29Ab 64.55+6.47ABa 342.85+45.72Bb 443.23+20.58Ab 403.47+40.41ABa

VC (%) 12.12
Values followed by the same uppercase letter in the row and the same lowercase letter in the column are not significantly different according to the LSD test at the 5%
significance level.

Table 4. Effect of phosphate fertilizer and  C.odorata LOF on peanut pod weight and seed weight
C.odorata Peanut Pod Weight (tons ha-1)  Seed Weight  (tons ha-1)
LOF (ml L-1) phosphate fertilizer (kg ha-1)

0 100 200 0 100 200
0 2.34+0.29Aa 2.17+0.33Ac 2.26+0.17Aa 1.47+0.19Ab 1.36+0.21Ac 1.41+0.11Aa

25 3.10+0.23ABa 3.54+0.48Aa 1.83+0.21Bb 1.94+0.14Ba 2.22+0.30Aa 1.14+0.13Cb

50 2.39+0.97ABa 2.76+0.59Ab 2.29+0.40Ba 1.50+0.61Bb 1.74+0.37Ab 1.44+0.25Ba

CV (%) 9.96                                                        18.82
Values followed by the same uppercase letter in the row and the same lowercase letter in the column are not significantly different according to the LSD test at the 5%
significance level.

Table 5. Excluded Variables Analysis: Impact on Peanut Yield Prediction in Regression Model
Collinearity Statistics

Model Beta In t Sig. Partial Correlation Tolerance
7 CP 1.463E2g 0.635 0.532 0.131 1.796E-7

pH2 0.039g 0.361 0.721 0.075 0.831
pH1 -0.032g -0.311 0.759 -0.065 0.911
hay -0.097g -0.482 0.635 -0.100 0.234

nodule 0.055g 0.544 0.591 0.113 0.936
pod 0.080g 0.744 0.464 0.153 0.817
pH3 -0.110g -1.091 0.286 -0.222 0.910

h. Dependent Variable: yield
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statistically insignificant impact on yield. This is supported
by high p-values and low t-values. indicating that these
variables did not provide meaningful contributions to
predicting yield. In other words, the remaining variables in
the regression model (Shoot-Root Ratio (SRR) and Nitrogen
(N), as seen in Model 7 are those with significant effects on
yield, while the variables listed in this table were excluded
because their impact was not significant.

The Table 6, presents the Pearson correlation coefficients
between five variables related to peanut cultivation: soil pH
at two weeks after planting (pH2), hay yield (HAY), pod
yield (YIELD), nitrogen uptake (N), and shoot-to-root ratio
(SRR).These results highlight that improving nitrogen uptake
and maintaining a balanced shoot-root growth ratio are
important for maximizing peanut yield and forage quality.

Table 7, presents the coefficients of a multiple linear regression
analysis for predicting peanut yield based on two predictors:
Nitrogen (N) and Shoot-Root Ratio (SRR). This table includes
unstandardized coefficients (B), standard errors (Std. Error),
standardized coefficients (Beta), t-values, and significance
levels (Sig.) for each variable in the model. The constant term
has a significant coefficient (B = 1.461, p < 0.001), indicating
the base yield when all predictors are zero. Nitrogen (N) has a
positive and significant impact on yield (B = 20.983, p < 0.001).
suggesting that higher nitrogen levels increase yield.
Conversely, Shoot-Root Ratio (SRR) has a negative and
significant impact on yield (B = -0.256, p < 0.001), indicating
that higher SRR is associated with lower yield.

Table 8. provides model fit statistics for the regression
analysis. including R. R Square. Adjusted R Square, and

Table 6. Pearson Correlation Coefficients Among Soil pH, Hay Yield, Pod Yield, Nitrogen Uptake, and Shoot-to-Root Ratio (SRR) in
Peanut Cultivation

Correlations
pH2 HAY YIELD N SRR
pH2 Pearson Correlation 1

Sig. (2-tailed)
HAY Pearson Correlation .290 1

Sig. (2-tailed) .142
YIELD Pearson Correlation .395* .654** 1

Sig. (2-tailed) .042 .000
N Pearson Correlation .324 .859** .681** 1

Sig. (2-tailed) .100 .000 .000
SRR Pearson Correlation -.274 -.220 -.603** -.065 1

Sig. (2-tailed) .166 .270 .001 .748
Note: Significant at p < 0.05 (), and p < 0.01 (**), based on two-tailed test.

Table 7. Coefficients of Multiple Linear Regression for N and SRR Predicting Peanut Yield
Model Unstandardized Coefficients Standardized Coefficients

B Std. Error Beta t Sig.
1 (Constant) 1.461 0.320 4.568 0.000

SRR -0.256 0.044 -0.561 -5.809 0.000
N 20.983 3.147 0.644 6.668 0.000

a. Dependent Variable: yield

Tabel 8.   Model Fit Statistics for Regression Analysis of Peanut Yield
Model R R Square Adjusted R Square Std. Error of the Estimate
7 0.881g 0.777 0.758 0.19786
g. Predictors: (Constant), SRR, N

Figure 1. Relationship between Liquid Organic Fertilizer (LOF) and SP36 phosphate fertilizer on the shoot-to-pod ratio (SPR) in peanut
plants
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Standard Error of the Estimate. Model 7, which includes both
SRR and N as predictors, has an R Square value of 0.777,
meaning that approximately 77.7% of the variation in peanut
yield is explained by the model. The Adjusted R Square value
of 0.758 indicates the model’s goodness-of-fit after adjusting
for the number of predictors.

The regression equation is given by Formula 2:

Yield=1.461-0.256+SRR+20.983-N; with R2 = 0.77….. (2)

In this equation, the yield of dry peanuts is positively related
to total Nitrogen (N) but negatively related to the Shoot-
Root Ratio (SRR). This means that as the Nitrogen level
increases. the peanut yield also increases. However, as the
Shoot-Root Ratio increases, the peanut yield decreases.

Discussion

This study investigated the influence of Chromolaena
odorata liquid organic fertilizer (LOF) and phosphate
fertilizer on peanut (Arachis hypogaea L.) performance in a
slightly acidic soil environment. No significant changes in
soil pH were observed at 15, 31, and 85 days after planting
(DAP) across treatments (Figure 1, Table 1). Soil pH values
ranged from 5.83 to 6.68, which is considered moderately
acidic (Eviati et al., 2023) but still within the optimal range
for peanut cultivation (Tawalbeh et al., 2023; Muhammad et
al., 2023; Gusti et al., 2024; Li, 2010). As confirmed by
backward elimination analysis, soil pH was excluded as a
key factor influencing peanut yield, likely due to its already
favorable range.

In contrast, LOF application significantly enhanced root
nodulation and peanut pod development (Table 2). The
highest number of root nodules was observed under the
combination of 25 mL L-¹ LOF and 200 kg ha{ ¹ phosphate
fertilizer, while pod formation peaked with 50 mL L-¹ LOF
alone, suggesting LOF’s independent efficacy. Previous
studies support these findings: LOF promotes nodulation
(Hong, 2008), and its synergy with phosphate fertilizers can
enhance nutrient uptake and pod development (Zheng et al.,
2022; Yuda et al., 2019). Although phosphate fertilizers can
support nodulation (Almeida et al., 1973), LOF’s organic
content may also improve soil health, contributing to
increased pod yield. However, relying solely on organic
inputs may not sustain the nutrient demands of high-yielding
peanut varieties, underscoring the need for a balanced
fertilization strategy.

LOF contains a variety of macro- and micronutrients that
stimulate nitrogen-fixing bacteria and promote nodule

formation. While the nutrient content of LOF is relatively
low, its composition is complete (Jamilah et al., 2022). When
applied regularly every two weeks, nutrients become
available in synchrony with plant demand. Nonetheless, as
Wei et al. (2016) pointed out, higher nodulation does not
always translate into increased yield, suggesting that other
physiological factors may also govern productivity.

Nitrogen (N) uptake in peanut straw reached a peak of 90.31
kg ha-¹, with crude protein (CP) content of 564.46 kg ha-¹,
under the treatment of 25 mL L-¹ LOF combined with 100
kg ha{ ¹ phosphate fertilizer. This treatment corresponded
with high root nodule counts, further supporting the link
between nodulation and nitrogen transport. However, a
higher number of nodules did not always equate to greater
nitrogen uptake, indicating that nodule efficiency and other
biological processes play important roles. According to
Jamilah (2024), legumes can fix atmospheric nitrogen with
the help of Rhizobium bacteria, using minimal soil nitrogen.
This organic nitrogen is then rapidly transformed into amino
acids and proteins.

From a livestock nutrition perspective, peanut straw can also
serve as a valuable protein source. Udeybir and Mandal
(2001) estimated that a 250 kg cow requires about 2 kg of
CP per day. Based on the observed 564.46 kg ha{ ¹ CP yield
from peanut straw, one hectare can supply the protein needs
of three cows for approximately three months. Therefore,
proper preservation - such as ensiling - is recommended to
retain nutritional value and extend the feed’s usability until
the next harvest. This dual-use potential highlights peanut
cultivation as a strategy for integrating crop and livestock
production systems.

Peanut straw nutrient content, as reported by Malik et al.
(2023), includes 24.76% dry matter, 10.53% crude protein,
34.28% crude fiber, 2.2% crude fat, 40.18% nitrogen-free
extract, and 12.81% ash. In addition to its value as forage,
peanuts themselves are rich in protein (26.94%) and fat
(46.74%), with favorable moisture and carbohydrate content,
depending on the cultivar.

Nitrogen uptake was found to significantly influence pod
and seed development. The highest seed weight and pod
weight were observed under the combined application of 25
mL L-¹ LOF and 100 kg ha-¹ phosphate fertilizer.
Nevertheless, not all available nitrogen is effectively
converted into seed biomass. Some plants exhibit low
nitrogen use efficiency (NUE), limiting the yield response
even under sufficient N availability. For example, Arun et
al. (2020) reported that peanut leaves contribute to nitrogen
mineralization but supply only about 25 kg N ha-¹ over 252
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peanut (Arachis hypogaea L.) yield and forage quality
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days, which may not be sufficient to boost yield significantly.
Through regression analysis (Table 5), backward elimination
excluded several variables-including CP content, number of
pods, hay yield, nodule count, and soil pH at all observed
intervals—as nonsignificant contributors to yield. The final
model identified nitrogen uptake and the shoot-to-root ratio
(SRR) as the strongest predictors of yield (Tables 6 and 7).
These two variables had the highest F-values and formed
the regression equation:
Yield = 1.461 + 20.983·N - 0.256·SRR  (R² = 0.77)  … (3)

Although LOF and phosphate fertilizers did not significantly
affect N uptake or SRR, these two variables were critical
determinants of yield. Higher nitrogen uptake positively
influenced seed yield, while a higher SRR had a negative
effect. A high SRR implies that more assimilates are allocated
to vegetative parts rather than to reproductive organs,
reducing seed development. This internal resource imbalance
is supported by Nair et al. (2008), who found that denser
upper canopy leaves can hinder seed filling by diverting
photosynthates away from pods.

Conclusion

This study concluded that the application of Chromolaena
odorata liquid organic fertilizer (LOF) and phosphate
fertilizer did not significantly affect soil pH, which remained
within the optimal range for peanut growth. However, LOF
applied alone or in combination with phosphate significantly
improved root nodulation, pod formation, nitrogen uptake,
and crude protein content in peanut straw. The most effective
treatment was 25 mL L-¹ LOF applied biweekly from two
weeks after planting until flowering, combined with 100 kg
ha-¹ of phosphate fertilizer. Regression analysis revealed that
nitrogen uptake positively influenced seed yield, while a
higher shoot-to-root ratio (SRR) negatively affected yield,
emphasizing the need for balanced biomass allocation. In
addition to enhancing crop productivity, peanut cultivation
with LOF also provides high-protein forage from peanut
straw, sufficient to meet the protein requirements of three
cows for one growing season. Therefore, LOF use presents
a promising strategy for sustainable integrated crop–livestock
farming systems, especially in marginal soil environments.
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