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Root growth of wetland plants with different root types
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Abstract A wastewater culture system was designed to study root growth of eight species of wetland plants. The system
included a plastic barrel top diameter = 36.5c¢m  bottom diameter = 30.0cm height = 34.5c¢m  for holding wastewater
and a foam plate for holding the plant. Four species i.e. Canna indica Linn. Cyperus alternifolius subsp. flabelliformis
Rotth.  Kukenth Pennisetum purpureum Schum. and Vetiveria zizanioides Linn. Nash with fibril root system and
another four species i.e. Acorus calamus Linn.  Hymenocallis littoralis  Jack. Salisb.  Phragmites communis Trin.
and Typha angustifolia Linn. with rhizomatic root system were comparatively studied. Results indicated that root growth of
the plants with fibril root system was faster than that of the plants with rhizomatic root system. After ten weeks”cultivation
average root number of fibril root species reached 1349 per plant while average root number of the plants with rhizomatic root
system only reached 549 per plant. Our study also showed that average root biomass of fibril root plants was 11.3g per plant

while the average biomass of rhizomatic root plants was 7. 4g per plant. Fine root biomass of diameter < 1mm made up
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51.9% of total root biomass in fibril root plants while it comprised only 25. 1% in rhizomatic root plants. The ratio of root
biomass to shoot biomass of rhizomatic root plants was 0.2 which was higher than that of fibril root plants 0.1 . Root
surface area of the fibril root plants 6933 cm’ per plant was considerably larger than that of rhizomatic root species

1897cm” per plant . Rhizomatic root species showed longer root lifespan 46. 6 days than fibril root plants 34. 8
days . C. indica had more developed root system than other plants with root number 1871 and root surface area 22832 c¢m’

per plant.

Key Words wetland plants fibril root system rhizomatic root system growth wastewater culture
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Table 1 Concentrations of some contaminants in the wastewater used in the experiment mg/L
coD,, ™ TP SP NO,-N NH,-N
76.08 +11.09 11.43 £1.68 0.56 +0.21 0.47 £0.20 1.11 £0.01 5.14+£1.13
2
2.1
2.1.1
8 2 10
1871 1309 1231 985
1709 10 28 291 168
10 4 1349 / 4
549 / 3 P=0.011 df=9
4 P=0.083 df=8
5 6 8
2 2 6 20
/d 6

5 /d 4
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Fig.5 Average root length of the wetland plants with fibril root and rhizomatic root system in the wastewater cultivation

3 > > > > > > >
11.3g/ 7.4¢/ P=0.277 df=29
d < 1mm P =0.000 df=35 51.9%
d < 1mm d < 1mm 25.1%
2

Table 2 Shoot growth of wetland plants with fibril root and rhizomatic root system in the wastewater cultivation

Plant type Species Shoot height c¢m Shoot biomass g/plant
Fibril root species C. indica 113.5+9.7 497.4 131.7 £23.7
C. flabelliformis 69.4+3.6 378.6 51.8+£7.9
P. purpureum 216.1+15.9 909.6 145.1 £22.8
V. zizanioides 149.6 +12.5 647.8 66.1+15.3
Mean 137.1 +£56.1 98.7 +44.7
Rhizomatic root species A. calamus 110.1 +6.4 378.6 45.4+3.0
H. littoralis 50.2 +5.0 464.9 26.2+9.8
P. communis 100.2 £24.5 252.8 12.1 +£10.6
T. angustifolia 162.2 +5.2 528.8 15.8+0.9
Mean 99.3 £40.8" 26.7 +15.3*"
%o * P<0.05 * * P <0.01 Values in brackets are
rates of increase % * denotes significant difference between two types of plants P <0.05 # % denotes highly significant difference P <0.01

between the two types

0.2
0.1 P =0.000 df=35
2.3
6933cm’/ 1897cm*/
P =0.030 df=20 4 8 22832cm’/
d < Ilmm d < 1mm 18999cm*/
83% 3 d < 1mm
75% 74% 58% d <1mm 5588cm’/ 81%
d <1mm 869¢m’/ 46%

37% 50% 67% T1% d <1mm
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3
Table 3 Root biomass of wetland plants with fibril root and rhizomatic root system
Root biomass g/plant /
Plant type Species d <lmm lmm < d <3mm d>3mm Root biomass/
Rhizome Total shoot biomass
C.ind 23'730155'8 7.2+2.7 2.6x1.4 11.5£2.9A 33.1+8.0 0.3+0.0
C. fla 2?;2'9 1.9+0.6 4.1x1.4 0.1+0.0
Fibril root P. pur 1'2312'9 1.3+0.8 2.8x1. 6 0.0x0.0
species ’
V. ziz 1.6£0.5 3.5x1.4 5.1x1.8 0.1+0.0
31.4
Mean 7'251t190'0 3.5+2.8 0.6+1.3 11.3 £13.5 0.1+0.1
A. cal 1'37170'2 3.7+0.8 11.9£3.6 16.9 £4.0 0.4+0.1
H. lit 1.220.2 0.9+0.2 2.7+0.5 4.7+0.8 0.2+0.0
24.6
Rhizomatic P. com 0'3818'6 0.7+0.6 2.0+1.6 3.4+2.8 0.3+0.1
root species ’
T. ang 0.5 0.1 0.5+0.2 0.5+0.7 1.5+0.9 0.1+0.1
40.0
1.0+0.4
Mean 25;#* 1.6 £1.5 0.8+1.3 4.1+5.6 7.4+6.8 0.2+0.1"*
d <1mm D * * P<0.01 A

Values in brackets are percentages of fine roots d <lmm  * * means very significant difference P <0.01

C. indica is not included in the root biomass C. ind C. indica C. fla C. flabelliformis P. pur P. purpureum V. ziz

calamus H. lit H. littoralis P.com P.communis T.ang T. angustifolia

4

between the types

Table 4 Root surface area of wetland plants with fibril root and rhizomatic root system

A Storage rhizomes of

V. zizanioides A. cal A.

Root surface area cm?/plant

Plant type Species d <1mm Imm <d <3mm d >3mm Total

C. ind 18999 +2602 83 3141 +908 691 +436 22832 +3259

C. fla 1483 +438 75 499 +179 1982 +598

. . P. pur 817 +537 74 294 +182 1111 +688

Fibril root species

V. ziz 1054 +500 58 753 +268 1807 +766

Mean 5588 +8046 81 1172 +1261 173 +367 6933 +9557

A. cal 1280 +375 37 2178 +496 3458 +735

H. lit 1006 =206 50 376 =108 637 +178 2019 =385
. . . P. com 443 +474 71 184 +178 627 +646

Rhizomatic root species

T. ang 526 £ 185 67 257 £101 783 £286

Mean 869 =467 46 840 +933 187 +312 1897 +1289 "

d <1mm % * P <0.05 Values in brackets are percentages of fine root d <

Imm surface

% denotes significant difference between two types of plants

P <0.05 C. ind C.

purpureum V. ziz V. zizanioides A. cal A. calamus H.lit H. littoralis P.com P.communis T.ang

indica C. fla C. flabelliformis P. pur P.
T. angustifolia
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Fig. 6  Root lifespan of eight wetland plants in the wastewater
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