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Improving Crop Yields by the Application of an Auxin Precursor L-tryptophan

Zahir Ahmad Zahir, Muhammad Ateeq ur Rahman Malik and Muhammad Arshad
Department of Soil Science, University of Agriculture, Faisalabad, Pakistan

Abstract: Different field and pot trials were conducted to evaluate the effect of an auxin precursor, L-tryptophan on the
growth and yield of rice, wheat, soybean, potato and tomato. Rice (cv. Basmati-385) seedlings treated with 1072-10~°
M and 107'-10~® M L-TRP by dipping seedling roots in respective solutions for one hour gave maximum paddy yield and
number of panicles per hill at 107° M, 1072 M and 10" M L-TRP levels in different field trials. L-Tryptophan (10~* M)
significantly enhanced grain yield and 1000-grain weight of wheat (cv. Inglab) in a field trial. Total biomass and grain
yield in case of soybean (cv. William) were found maximum with 1072 M L-TRP, fresh weight of tubers and yield of
potato (cv. CEB 819-17) were observed at the highest value with 10~° M L-TRP and number of fruits per plant and yield
of tomato (cv. 366-87 Pakit) were at peak when treated at 10~* M L-TRP in pot trials. In nutshell, L-tryptophan

application to different crops significantly increased all the yield components. The data collected from different crops

was subjected to Dunnett's test.
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Introduction

The use of plant growth regulators (PGRs) in the field of
agriculture has become commercialized in some advanced
countries like Europe, USA and Japan. Microorganisms are
known to produce PGRs upon utilization of some of the
substrates which may plant growth
development (Lynch, 1985).

The presence of these plant growth regulators (PGRs) in soil
is of much ecological importance. The availability of suitable
precursors is one of the primary factors affecting microbial
secretions of these secondary metabolites. The exogenous
application of precursors results increasing PGR
production in cultures and soil by several fold (Arshad and
Frankenberger, 1991). There are five major classes of PGRs
including auxins, gibberellins, cytokinins, abscisic acid and
ethylene. Auxins play key role in cell enlargement, cell
division, vascular tissue differentiation, root initiation, apical
dominance, leaf senescence, leaf and fruit abscission, fruit
setting and flowering (Davies, 1987). The major auxin in
plant is indole acetic acid (IAA) (Kaufman et a/., 1989).
L-Tryptophan (L-TRP) is considered an efficient precursor of
auxins in plants and microorganisms. Auxin production in
soil is most likely to be active in the rhizosphere (Martens
and Frankenberger, 1993). There are numerous microbiota
actively involved in the synthesis of auxins in pure culture
and soil (Arshad and Frankenberger, 1993). Application of
L-TRP to soil may improve the growth and yield of plants
most likely via its conversion into auxins by soil indigenous
microbiota (Arshad and Frankenberger, 1993). Similarly in
some other studies soil application of L-TRP has been
shown to have a concentration dependent effect on growth
and yield of maize, pepper, watermelon and muskmelon
(Sarwar and Frankenberger, 1994, Frankenberger and
Arshad 1991 a,b). Different field and pot trials were
conducted to investigate the effect of exogenously applied
auxin precursor, L-TRP on the growth and vyield of rice,
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wheat, soybean, potato and tomato.

Materials and Methods

Different field and pot trials were conducted to evaluate the
effect of L-tryptophan (L-TRP) application on the growth and
yield of various crops. The crops subjected to field
trials include rice (two trials) and wheat while soybean,
potato and tomato were subjected to pot trials. In case of
rice and tomato, seedling roots were dipped in respective
L-TRP solutions for one hour before transplanting while crop
seeds in all other trials were treated by dipping them in
L-TRP solution for the same period of time before sowing.
In control, seedlings/seeds were treated with simple tap
water for the same period of time.

Field Trials: Rice (cv. Basmati-385) seedlings washed with
tap water were subjected to treatment with different levels
of L-TRP i.e. 107210° M and 107'-10° M in two field
trials, respectively. Fertilizers; NPK as urea, single super
phosphate, potassium sulfate at 114-62-62 kg ha~' while
ZnSO, at 12.5 kg/ha were applied with recommended
procedures. At the time of maturity, paddy vyield and
number of panicles per hill were calculated.

In case of wheat (cv. Inglab) seed was treated with two
levels of L-TRP (1073-10~* M) and fertilizers; urea,
diammonium phosphate and potassium sulfate were applied
at 125-100-65 kg ha~' with recommended procedures.
After harvesting, thousand-grain weight and grain yield were
recorded.

Pot Trials: Soybean (cv. william) , potato (cv. CEB 819-17)
and tomato (cv. 366-87 Pakit) were treated with different
levels of L-TRP in pot trials. In case of soybean, various
treatments of L-TRP at 107'-10® M, for potato
107*-1077 M and for tomato 107*-107® M were applied. At
harvest, total biomass and grain yield of soybean, plant
height and fresh weight of tubers in case of potato and,
yield and number of fruits of tomato were recorded.
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Table 1: Effect of L-TRP on rice and wheat (Field trials)

(Average of four repeats)

Treatments Rice Wheat
No. of panicles per hill

Trial 1 Trial-2 1000-Grain weight (g)
Control 13.0 11.18 34.9
10~ ML-TRP 14.9*% - -
10~° ML-TRP 16.7* 11.85 -
10~* ML-TRP 14.6* 12.51* 36.6*
10~ ML-TRP 14.5*% 12.92* 36.2
10-2 ML-TRP 13.3*% 16.44* -
107" ML-TRP - 16.52* -

*

Table 2: Effect of L-TRP on soybean, potato and tomato (Pot trials)

Means significantly different from control at p =0.05 according to Dunnett's test.

(Average of five repeats)

Treatments Soybean Potato Tomato
Total biomass (g/plant) Plant height (cm) No. of fruits per plant

Control 14.67 43.4 2.6

107 L-TRP - 46.4* -

1078 L-TRP 14.2 45.4 6.3*

107° L-TRP 15.49 46.8* 5.6*

10~* L-TRP 17.44* 45.3 7.0*

107° L-TRP 19.12* - -

1072 L-TRP 21.69* - -

107" L-TRP 20.94* - -

*

The data were subjected to analysis of variance (ANOVA)
and comparison of means with control was made by
Dunnett's test (Steel and Torrie, 1980).

Results and Discussion

Results revealed that different growth and yield parameters
of various crops were significantly increased in response to
application of varying levels of L-TRP.

Field Trials: Maximum paddy yield (Fig. 1) and number of
panicles per hill (Table 1) of rice seedlings treated with
L-TRP at 107%-10"® M were found with the 107® M L-TRP
level and they were 42.9 percent and 28.5 percent more
as compared to untreated control. Whereas rice seedlings
treated with 107'- 107° M L-TRP showed maximum paddy
yield (Fig. 1) and number of panicles per hill (Table 1) at
1072M and 10~"M L-TRP levels and they were 43.5 percent
and 47.9 percent higher than control, respectively.

Two levels of L-TRP (1072 and 10™* M) applied to wheat
showed significant increase. Maximum grain yield (Fig. 1)
and 1000-grain weight (Table 1) were observed at lower
level of L-TRP (10~* M) and they were 11.7 and 4.7 percent
higher than control, respectively.

Pot Trials: Soil application of L-TRP significantly influenced
the growth and yield of soybean . In case of total biomass
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Means significantly different from control at p = 0.05 according to Dunnett's test.

(Table 2), higher concentrations of L-TRP i.e. from
107'-10™* M gave significantly better results and it was
increased by about 50 percent compared with control in
response to 1072 M L-TRP. Grain yield per plant (Fig. 2) was
significantly increased by L-TRP ranging from 107'-1073
M. The highest levels of L-TRP (10~'-10"2 M) caused an
increase of 59.0 percent in grain yield compared with
control.

Various levels of L-TRP application to potato significantly
increased plant height and fresh weight of tubers. Maximum
plant height (Table 2) and fresh weight of tubers (Fig. 2)
were observed at 107° M L-TRP and they were 7.83 percent
and 16.68 percent higher than control.

Three different levels of L-TRP 107*-10~° M) applied to
tomato gave tremendous results. L-tryptophan at 107* M
gave maximum increase in yield (Fig. 2) and number of
fruits per plant (Table 2) which were 81.8 percent and
169.2 percent higher as compared to control.

The data presented here reveal that addition of auxin
precursor, L-TRP to soil and root seedlings can significantly
alter growth and development of different crops. The effect
of this precursor may be through their conversion into its
auxins by the activity of indigenous rhizosphere microbiota
followed by uptake by plant roots. However other
possibilities such as direct uptake of these precursors by

plant roots and subsequent conversion into respective
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Fig 1: Effect of L-TRP on rice and wheat yields in field trials

Fig. 2: Effect of L-TRP on yields of potato, tomato and

soybean crops in pot trials.

phytohormones within the plant tissues and/or change in
the balance of rhizosphere microflora affecting plant growth
cannot be excluded. Our results are in agreement with
previous studies in which L-TRP application affected the
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growth and yield of radish, melon, cantaloupe, pepper,
maize, wheat, soybean and cotton (Frankenberger et al.,
1990; Frankenberger and Arshad, 1991 a,b; Sarwar and
Frankenberger, 1994; Martens and Frankenberger 1992:
Arshad et al., 1994, 1995).
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