
cold-moist stratification may be omitted with 
little reduction of total germination.
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Fig. 1. Germination of acid scarified soapberry seeds. Treatments consisted of 4 replications of 50 
seeds each. Regression equation: ARCGERM =0.378 +0.023X - 0.00015X2, R2 = 0.94. (ARC- 
GERM = Arcsine transformation of percentage of germination.)

Guayule Seedling Root Regeneration 
Potential Increases with Age
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Abstract. Root generation of guayule {Parthenium argentatum Gray) seedlings was 
determined by suspending 8, 10, and 12 week old plants in a bottom mist chamber. 
The number and length of new roots were significantly greater after 3, 6, 9, and 12 
days for 12 week old as compared to 8 week old plants. The major difference between 
10 and 12 week old plants was an increased root length of 0.44 and 1.03 cm, respec­
tively, after 3 days.

HortScience 19(5): 713-714. 1984.

Root regeneration potential measures root 
initiation and elongation in plants, and has 
been shown to be important in establishment 
and subsequent growth of evergreen and de­
ciduous tree seedlings (2, 3, 4, 8). Root re­
generation of tree species usually is measured
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in plants over 1-year-old and can be influ­
enced by shoot and root dormancy, level of 
carbohydrate reserves, and other factors (2, 
3, 4, 8).

Guayule is an evergreen desert shrub cur­
rently under investigation as a domestic source 
of natural rubber (6, 7). Field establishment 
by direct seeding has not been successful due 
to small seed size and seedling sensitivity to 
drought, salinity, and disease. In the present 
production system, seedlings are green­
house-grown in small plug-type containers 
(medium volume of 24 cm3 or less) and 
transplanted into the field at 8 to 12 weeks 
of age. After an initial one week lag in shoot 
growth at the cotyledonary stage, both shoots 
and roots grow continuously under these 
conditions. Transplanting often is conducted 
under conditions of high evaporative water 
demand. Under these conditions, seedling

survival depends upon maintenance of root- 
available water, a difficult task because of 
the confined root volume. Rapid root prolif­
eration into the surrounding soil could en­
hance water uptake and seedling survival. 
Observations indicated 12-week-old seed­
lings survived transplanting better than 8- 
week-old seedlings. Thus, this research was 
initiated to investigate seedling age effects 
on root regeneration potential.

Seeds of a bulk Mexico collection (Langely 
L78001) were treated with 0.5% NaOCl (5) 
and sown on Cornell peat-lite mix B (1) in 
plug-type containers. Eight, 10, and 12 weeks 
after germination, seedlings of similar size 
were removed from the containers, the roots 
washed and pruned to 5 major roots, each 
10 cm long. The seedlings were placed in a 
bottom mist chamber (3) in a greenhouse. 
The test was conducted during April and May, 
1980. Minimum greenhouse temperatures 
ranged from 14.4° to 17.8°C with a mean of 
16.1° Maximum greenhouse temperatures 
ranged from 26.7° to 43.9° with a mean of 
32.8°. The plants were not shaded. Misting 
frequency was 5 sec per 5 min, 24 hr a day 
with tap water. New roots were counted and 
their length measured to the nearest cm after 
3, 6, 9, and 12 days. Increases in root lengths 
were totaled for each plant.

The experimental design was a random­
ized complete block with 7 blocks and 10 
replications per block, 70 plants per treat­
ment. Treatment effects on both new root 
counts and added length were evaluated via 
orthogonal polynomial regression. The sig­
nificant independent variables for both de­
pendent variables were age linear, time linear, 
age quadratic, time quadratic, age linear by 
time linear, age linear by time quadratic, and

HortScience, Vol. 19(5), October 1984 713

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-09-01 via O
pen Access. This is an open access article distributed under the C

C
 BY-N

C
-N

D
license (https://creativecom

m
ons.org/licenses/by-nc-nd/4.0/). https://creativecom

m
ons.org/licenses/by-nc-nd/4.0/



Table 1. Variables, coefficient values, and se  for the regression of root counts and length on seedling 
age and time.

Dependent variable

Independent
variable2

Root count Root length
Coefficient SE Coefficient SE

Intercept 165.79 148.36
A l -37.29** 3.26 -32.60** 2.93
Tl -36.32** 2.32 -23.07** 2.09
a q 2.05* 0.16 1.76* 0.15
T q -1.40* 0.09 -  1.30** 0.08
a lT l 8.65** 0.41 5.75** 0.37
AlTq 0.75* 0.01 0.16** 0.01
A q T l -0.50* 0 .02 -0.35** 0 .02

2A = seedling age in weeks, T = time in days, L 
*’**Significant at 5% (*) or 1% (**) levels.

= linear, Q = quadratic.

Fig. 1. Response of new root counts to seedling 
age and time. Horizontal lines represent treat­
ment means and vertical lines represent stan­
dard errors. Independent variables and coefficient 
values are given in Table 1.

age quadratic by time linear (Table 1). The 
model accounted for 98.9% and 98.4% of 
the variability in new root counts and length,

Fig. 2. Response of new root length to seedling 
age and time. Horizontal lines represent treat­
ment means and vertical lines represent stan­
dard errors. Independent variables and coefficient 
values are given in Table 1.

respectively. Response surfaces for both de­
pendent variables are similar (Fig. 1 and 2). 
The pattern of root regeneration for 10- and

12-week-old seedlings was similar and seems 
to be exponential while that for 8-week-old 
seedlings seems linear and is considerably 
reduced (Fig. 1 and 2). Variability of the 
dependent variable increased with time for 
both root count and root length. Twelve-week- 
old seedlings produced longer roots after 3 
days than the 10 week old seedlings. The 
mean root length after 3 days was 0.44 and 
1.03 cm while the mean root count was 5.53 
and 6.21 for 10- and 12-week-old seedlings, 
respectively.

The data indicate the root regeneration po­
tential of guayule seedlings in a bottom mist 
chamber increases dramatically from 8 to 10 
weeks of age. The major differences be­
tween 10- and 12-week-old seedlings was 
the greater root regeneration potential of older 
seedlings after 3 days. If applicable to field 
situations, these data suggest that 10- and 
12-week-old seedlings may exhibit increased 
survival after transplanting due improved root 
soil penetration.
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