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Impact of Application Rate of Non-ionic Surfactant Mixture on Initial Wetting
and Water Movement in Root Media and Growth of Hot Pepper Plug Seedlings

Jong Myung Choi""

and Byung Woo Moon’

IDepartment of Horticulture, Chungnam National University, Daejeon 305-764, Korea
2Departmemf of Horticulture, Paichai University, Daejeon 302-735, Korea

Abstract. In developing soil wetting agent using polyoxyethylene nonylphenyl ether (PNE) and polyoxyethylene
castor oil (1:1; v/v), the effect of application rates on changes in concentration of PNE, initial wetting of
peatmoss + perlite (7:3) medium, and growth of hot pepper (Capsicum annuum L. ‘Knockwang’) plug seedlings
were investigated. The elevation of application rates of wetting agent increased the amount of water retained
by the root media. The treatment of 2.5 mL-L" showed similar water retention to + control (AquaGroL 3.0
mL-L"). Most of the liquid wetting agent (LWA) incorporated during the medium formulation leached out
in the first and second irrigation, then it decreased gradually until 10 times in irrigation. In investigation
of the influence of LWA on position of water infiltrating into root media, the vertical water movements in
treatments of 0.5, 1.0, and 1.5 mL-L" were much faster than those in 0.0 mL-L" (-control), but relative
speed of water movement decreased by the elevation in application rate of LWA to 2.0 or 2.5 mL-L". The
evaporative water loss of root media that to contained various rate of LWA and irrigated to reach container
capacity was the fastest in -control among the treatments and it delayed as the application rate of LWA was
elevated. The plant height of 22.2 cm in 0.5 mL-L" and stem diameter of 3.26 mm in 1.0 mL-L" were
the highest among the treatments tested. The treatment of 1.0 mL-L" also had the heaviest fresh and dry
weights such among treatments tested as 3.08 g and 0.861 g per plant, respectively. The elevated application
rate over than 1.5 mL-L" resulted in decreased seedling growth. The results mentioned above indicate that

optimum application rate of LWA is 1.0 mL-L".

Additional key words: concentration, dry weight, evaporative water loss, infiltration, water retention
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Fig. 1. Effect of mixtures of surfactants on initial wetting of root
media where 3.0 mL-L" of AquaGro, a commercial wetting
agent, and various amount of surfactant mixture of polyoxy-
ethylene nonylphenyl ether and polyoxyethylene castor oil
(50:50 in volume ratio) had been incorporated into a liter of
peatmoss + perlite (7:3, v/v) medium during formulation. Points
represent mean of five replications.



of I, A SR WSt W o 4R B
o] F3oH Frtetlth SR B EFEIA
A2 Y] A B3FE 7 AAE 0.16- 045mL/1ch
=g BAstlow, EGsEA Y Aol sutdeS

2Mo| =3l 2715 AthFig. 1). 2.5mL-L"9] 5%':%
HAE ARt A5 w37t 53] o4 2 uf 1.0cc &3
AEF 0.9mL o4k SRS Hgstgon, 2.5mL L A
Elie 1%01]*1 AAE] o] ol A Al AL 9l AquaGro
3.0mL-L" H2)e 27] 5838 9 HF B njHe 9

ol wowu}

00
S

=He EY

o}

el
0z
E
0

=
oo MM

o2
00

=2, ol
r
N
ol
=5
I
o

tlo
=)
)
i
Ar oy
1o o
i)
Mo
Y
S 3t Ho

=
T,

M
T
o
o

B

N
12
__>4“I__‘,4

4>
i.‘_‘
M2 R Ho

O

il

Hu
e o>

2

10

o2

i)
32
M
=
ol
o
o[-F‘D‘Jﬂ',
oSy
N
= x o
>
m{g—[o—&"jiﬂﬂl
AT
m}ri&ﬁ
j%q?:'xr,
2 T
e - =
m £

'n"

STEE WY AYoA ot #2 FER
] % 3 A ek uhekAl AA|
483 74 31571 103] ojFom F
= A == GolAIA thA] Agsfiof ghhal ¥
okt B A2 BFY W B2 A2
A% 58A Ae F B 348 259 SR F
20| Fo] RITHFig. 3). 243cc /\PEOHH_J =

o i fo
oo X 1x oy

Hrt
oS
i)
5
Y
lm
_>.i
O
o g

Zi

=7 8232 AquaGro 3.0, 0.5, 1.0, 1.5, 2.0 2.5mL-L"
7.0 A
Q

3 6.0 \\ —@— AquaGro
[N \ O 0.5mL
= i -—w-- 1.0mL
x50 \\ —v= 15mL
g \ —#—- 20mL
3 \ —-O-— 2.5mL
2 4.0

3

2

£ 304

E

2

Z 204

5

E

=

5 1.0

3

g

< 00

Elution times

Fig. 2. Effect of application rate of surfactant mixture on changes
in concentrations of polyoxyethylene nonylphenyl ether in lea-
chate of root media where 3.0 mL-L™" of AquaGro, a commercial
wetting agent, and various amount of mixtures of polyoxyethylene
nonylphenyl ether and polyoxyethylene castor oil (50:50 in
volume ratio) had been incorporated into a liter of peatmoss
+ perlite (7:3, v/v) medium during formulation. Points represent
mean of five replications.
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Fig. 3. Effect of application rate of surfactant mixture on changes
in cumulative concentrations of polyoxyethylene nonylphenyl
ether in leachate of root media where 3.0 mL-L™" of AquaGro,
a commercial wetting agent, and various amount of mixtures
of polyoxyethylene nonylphenyl ether and polyoxyethylene
castor oil (50:50 in volume ratio) had been incorporated into
a liter of peatmoss + perlite (7:3, v/v) medium during for-
mulation. Points represent mean of five replications.
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Fig. 4. Effect of application rate of surfactant mixture on position
of wettlng front of water infiltrating into root media where 3.0
mL-L" of AquaGro, a commercial wetting agent, and various
amount of mixtures of polyoxyethylene nonylphenyl ether and
polyoxyethylene castor oil (50:50 in volume ratio) had been
incorporated into a liter of peatmoss + perlite (7:3, v/v) medium
during formulation. Points represent mean of five replications.
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Fig. 5. Effect of application rate of surfactant mlxture on evapo-
rative water loss of root media where 3.0 mL-L" of AquaGro,
a commercial wetting agent, and various amounts of mixture
of polyoxyethylene nonylphenyl ether and polyoxyethylene
castor oil (50:50 in volume ratio) had been incorporated into
a liter of peatmoss + perlite (7:3, v/v) medium during for-
mulation. Points represent mean of five replications.
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Table 1. Effect of various application rate of surfactant mixture of polyoxyethylene nonylphenyl ether and polyoxyethylene castor
oil (50:50 in volume ratio) to a liter of peatmoss + perlite (7:3, v/v) medium on growth of plug seedlings at 56 days after sowing

of hot pepper ‘Knockwang™.

T Plgnt Pl_ant _Stem Number Leaf L_eaf Frgsh D_ry
(mL- L'1) height width diameter of length width weight weight

(cm) (cm) (mm) leaves (cm) (cm) (g/plant) (g/plant)
é‘?g)aem 20.2 12.7 3.16 9.8 7.84 2.22 2.53 0.668
0.0 19.3 1.7 3.16 8.3 7.30 2.03 2.31 0.472
0.5 222 11.5 3.28 10.5 8.43 2.46 3.03 0.806
1.0 21.3 15.6 3.46 9.6 8.72 2.56 3.08 0.861
1.5 20.7 12.5 3.32 8.7 7.81 2.09 2.73 0.787
2.0 20.5 13.5 3.09 8.7 7.73 2.20 2.70 0.780
25 19.6 14.2 3.16 8.9 8.04 2.34 2.64 0.572
LSDg .05’ 1.26 1.16 0.28 0.73 0.40 0.15 0.23 0.106
Linear NS ** NS NS NS NS NS NS
Quadratic NS ** NS NS * NS ox ox
*Various ratios of surfactant mixtures were incorporated into root media before sowing.
YLeast significant difference at P = 0.05.
S*’r’mNonS|gn|f|cant or significant at P = 0.01 and 0.001, respectively.
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