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Cytokinin Applications to Salt -stressed Chili
Peppers

A. Zegeer and J. Coons

INTRODUCTION

Crop production in arid climates is often limited by salt in soils and water. Chili peppers which are grown in
the arid southwestern United States are sensitive to salt. Plants stressed with salt have reduced levels of cytokinin
in xylem sap exudate, suggesting that lower levels of cytokinin move to shoots via the xylem. The objective of
this study was to determine if stress effects incurred by salt could be reduced with foliar applications of the
cytokinin, benzyladenine (BA).

PROCEDURES

Chili peppers (Capsicum annuum L.) cv. New Mexico No. 6-4 were grown from seed in a greenhouse in
vermiculite:peat:perlite (1:2:1) and then transferred to a hydroponic system with salt solutions of NaCI: CaC12
(3:1). in a modified Hoagland's nutrient solution when 3 true leaves were present (10- 31 -86). Salt concentrations
were 0.00, -0.25, -0.50,-0.75, -1.00 and -1.25 MPa as measured with an osmometer. Transpiration (LiCor steady
state porometer) was measured on 12- 12 -86. Fresh weight and dry weight were measured on 12- 29 -86.

Based on chili pepper responses to the six salt concentrations, -0.75 MPa was selected as the concentration to
use in studies with benzyladenine applications since significant decreases were observed in all measured
parameters at this concentration. Plants were transferred to a hydroponic system on 2 -13 -87 when 3 -5 true leaves
were present. Salt was added in increments to obtain 0.00 and -0.75 MPa with the last addition on 3 -2 -87. Foliage
was wetted totally with a solution of the cytokinin, benzyladenine (Sigma Corporation) at 0, 50, and 100 mg/1 at 3
weeks after transfer to the hydroponic system. Transpiration was measured 24 hours after the BAspray. Fresh and
dry weights, and fruit number and weight were measured at harvest on 5 -28 -87 (67 days after transfer to
hydroponics).

RESULTS

Fresh weight, dry weight, and transpiration decreased as salt increased from 0 to -1.25 MPa (Table 1). For
all parameters the decrease was significant between -0.50 and -0.75 MPa. However, for dry weight, a significant
decrease also was noted between 0 and -0.25 MPa.

Figure 1 shows stem fresh and dry weights of chili peppers grown with salt and sprayed with benzyladenine
(BA). With no BA, dry weights were lower for salt- stressed than for control plants, although fresh weights were
similar for both sets of plants. BA applications tended to increase fresh weights and decrease dry weights of
control plants, although differences were not great. For salt- stressed plants, BA sprays at 50 mg/1 had no effect or
decreased weights, whereas at 100 mg/I both fresh and dry weights increased relative to no BA spray.

Transpiration was lower in salt stressed than control plants (Figure 2). BA application caused no major
changes in transpiration of salt stressed or control plants.

With no BA, fruit weight was significantly lower in salt- stressed plants than in control plants, although fruit
numbers were fairly similar in both sets of plants (Figure 3). BA applications slightly increased both fruit weight
and fruit number in control plants. For sal- stressed plants, BA sprays had little effect at 50 mg/1, but increased
both fruit number and fruit weight at 100 mg/l. This increase was only slight for fruit number, but itwas great for
fruit weight.
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SUMMARY

Salt decreased fresh weight, dry weight, and transpiration in chili peppers. Foliar BA applications helped
overcome the decreases in fresh weight and dry weight when applied at 100 mg/1 but not 50 mg/1. However, BA
sprays did not overcome the decrease in transpiration. BA sprays at 100 mg/1 also helped alleviate decreases
caused by salt in fruit weight, but had little effect on fruit number. Since fruit numbers did not increase greatly,
the increase in fruit weight with 100 mg/1 BA in salt stressed plants must be due to larger fruit. Thus BA tended to
alleviate some, but not all, of the measured adverse effects of salt.

Table 1. Fresh weight, dry weight, and transpiration of chili peppers grown
in a hydroponic solution with six concentrations of
NaCl:CaC12(3.1).

Salt Conc. Fresh Weight Dry Weight Transpiration
(MPa) (g) (g) (ugH2Ocm s-1)

0.00 70.71aZ 8.70a 10.43a

-0.25 60.59a 6.70b 10.89a
-0.50 54.89a 5.95b 10.35a

-0.75 24.53b 2.85c 7.10b
-1.00 9.79b 1.65c 5.95b
-1.25 8.80b 1.40c 4.85b

2Means followed by same letter within columns are not significantly different
based on LSD at the 5% level.
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Figure 2.
Transpiration 24 hrs. after BA application.
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Figure 3a.
Fruit weight per plant.
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Figure 3b.
Fruit number per plant.
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