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Imperata cylindrica var. koenigii (Alang-alang)
(2) Early growth of seedlings in C-and E-types of species
under the different regimes of underground water level.
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SUMMARY

Early type (E) is a tentative group of biotypes distinguished previously by the authors from the
common type (C) of Chigaya (Imperata cylindrica var. koenigii) depending mainly on its early
flowering habit. It has already been reported that they also differ in some characters such as
caryopsis weight and associated flora in each habitat. Considering these characters, the authors
assumed in the previous reports that the early growth of seedlings in E-type may be more rapid than
in C-type, and E-type may prefer a relatively wet habitat, whereas C-type may be suited to a dry
habitat. Aiming at substantiation of these assumptions, the present studies were carried out.

Seedlings from C-and E-types of species were grown under nearly non-competitive conditions
keeping the different underground water levels, low (free drainage), medium (20 cm), and high (40
cm). (Fig. 1, Tab.1). About 85 and 120 days after emergence, standing crops (dry weight) of above
-and underground parts of the seedlings were compared between two types of plants using 51
individuals in each plant type in each plot.

Throughout the first and the second surveys, it was evident that seedling growth in E-type was
significantly more rapid than in C-type regardless of the soil water conditions, and this, as the authors
assumed, was due finally to the larger and heavier caryopsis in E-type. (Tabs. 2-7).

Regarding the habitat preference, the experimental results showed that not only E-but C-type
also grew better under the wet soil conditions rather than the dry. This is contrary to the popular
assumption. In this case, however, the degree of increase in standing crops in relation to the increase
of soil water levels, seems greater in E-than in C-type. (Tabs. 2-7).
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The above facts may give a fairly reasonable explanation in the actual mode of distribution for
E-type, but that for C-type remains unclear.

In both types, an extremely wide range of variations between individuals was noticed in every
character examined (Tabs. 2,5). This might imply frequent crossing between clones within each type

of species under field conditions.
Res. Bull. Fac. Agr. Gifu Univ. (49) : 371—381, 1984.
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Fig. 1. Outline of experimental plots. L, M,
and H represent Low (free drainage),

HEC X > TEEYSBEL, B, #HTE0K Medium (20 cm) and High (40 cm)

ZLEAY, ROBORIZPEDE, £&EH underground water level plots, respec-

CEERER (BE) OfIE#HLL, BFEIR tively. C and E represent the subplots

FMBEHE (£ F5—, H8) AL, 0.1lmgZ where C- and E-types of Chigaya were

T & oo BEIDRAIZBIIESOSMESH IS grown, respectively. (dimensions : cm)
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Table 1. Water content by weight (%) of soil sampled from L, M, and H plots
Plot
No. Date L M H Remarks
1 May 11 8.56+0.75 9.18+0.96 12.82+3.76 continued fair weather
2 June 4 6.59+0.78 15.86+4.66 20.94+1.04 continued fair weather
3 July 23 16.80+1.89 18.13+1.66 18.16%+2.01 a lull in the rainy season
4 Aug. 30 9.60+0.23 13.59%+1.09 14.81+0.74 continued fair weather
Mean * S. D. 10.39+4.45 14.19+3.82 16.68+3.59 averaged for four surveys
(Relative value) (73.22) (100.00) (117.55)
8.25+1.53 12.88+3.40 16.19+4.23 exclusive of No. 3 survey
(64.05) (100.00) (125.70)

Values are the means + S. D. of six measurements at 5-10 cm depth of soil in each plot (see Fig. 1).
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Table 2.

Dry weight in above-and underground organs of seedlings at about 85 days after emergence

(mg/plant)

(@D Aboveground (stem and leaf)

Plant C-type E-type

Water Low Medium High Low Medium High
~ Mean 4.6 9.3 20.5 20.9 2.4 62.2
S. D. + 3.6 + 6.6 + 15.0 + 24.1 + 37.8 + 58.9
C. V. (% 79.3 70.5 73.3 115.5 89.1 94.8
Range 0.6—16.5 1.4-29.5 3.4—68.7 2.5—152.6 6.0—171.7 5.6—337.3

® Rhizome

Mean 0.04 0.5 5.8 4.2 9.7 30.2
S. D. + 0.29 + 1.5 + 9.6 + 9.9 + 16.7 + 40.5
C. V. (%) 725.0 325.3 166.8 239.5 173.1 133.9
Range 0—-2.1 0—7.3 0—37.4 0—53.2 0—74.5 0—182.9
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® Root
Mean 3.9 5.2 10.7 11.5 16.8 24.7
S. D. + 3.2 + 3.6 + 6.3 + 7.2 + 9.2 + 16.8
C. V. (%) 81.6 70.5 59.3 62.5 55.1 68.0
Range 0.2—14.6 0.9—-19.7 3.3—35.4 1.6—32.0 1.7—47.4 2.9—84 .4
@ Underground (®+Q3)
Mean 4.0 5.6 16.5 15.6 26.4 54.9
S. D. + 3.3 + 4.6 + 15.1 + 15.9 + 24.6 + 55.1
C. V. (%) 84.6 82.0 91.8 101.7 93.2 100.5
Range 0.2—16.7 0.9-22.2 3.6-72.8 1.6—85.2 1.7—109.3 2.9—267.3
® Aboveground/Underground (T/R)
Mean 1.34 1.99 1.38 1.41 1.74 1.35
S. D. + 0.83 + 1.25 + 0.35 + 0.45 + 0.59 + 0.55
C.V. (%) 61.94 62.81 25.36 31.91 33.91 40.74
Range 0.58—5.50 0.72—5.38 0.74—2.36 0.62—2.90 0.98—4.18 0.59—3.11
® Whole plant (D+@)
Mean 8.5 15.0 36.9 36.5 68.8 117.0
S. D. + 6.8 + 10.4 + 29.7 + 39.2 + 61.3 + 112.1
C. V. (% 79.1 69.7 80.5 107.4 89.1 95.8
Range 0.8—33.2 2.6—47.2 8.0—141.5 4.1—237.8 8.8—256.0 8.5—604.6

Table 3. Analysis of variance for dry weight in above-, underground, and whole plant
of seedlings at about 85 days after emergence

Mean squares

Source d. f.

Aboveground Underground Whole plant
Biotype (B) 1 153375** 101264** 495433**
Water level (W) 2 20896** 19666* * 77713**
B XW 2 4278 5283* 17329
Replication 50 799 590 2621
Error 250 2299 1679 6194
Tukey’s D at 5% level 18.8 16.1 30.9

«,»+ . Significant at 5% and 1% levels, respectively.
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Table 4. Number of plants which developed rhizomes, mean length and mean number of rhizomes per plant
at about 85 days after seedling emergence

Plant C-type E-type
Rhizome :
Water level (plot) L M H L M H
No. of plants having
rhizomes 2 8 27 16 29 44
1+ | Mean length of rhizo-| yp414 98428 5856 | 64k52 7882 1494118

mes (mm/plant)**

Mean number of rhiz-| | 5,7 1 g107 19409 | 1.740.9 1.940.8 2.1+1.1

omes**

gl?ior?xfesplants having 0 0 0 0 1 5
1+ | Mean length of.rhizor) - - - 5 1224124

lgflrggélunumber of rhiz- . . _ . 9 16406

No. of plants having 2 8 27 16 29 44
Tot. gfgfjjﬁsﬁﬁggtgf.rhizo' 12414 28428  58+56 64452 80484  163+149

Mean number of rhiz- | | 5.7 1g8+07 1.940.9 | 1.740.9 2.0+1.0 2.2+1.4

omes**

Fifty seedlings were measured in each plot, in each plant type.
* I, I1 : rhizomes arose from the basal part of the main stem and those from the rhizome I, respectively.
** Averaged over the seedlings which developed rhizomes.
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Table 5.

@ Aboveground (stem and leaf)

ER-Cix5f%, 2315, 19fF& 70

Dry weight in above- and underground organs of seedlings at about 120 days after emer-
gence (mg/plant)

Plant C-type E-type
Water Low Medium High Low Medium High
Mean 72.4 276.2 656.3 110.5 855.2 1092.6
S.D. + 64.8 + 180.9 + 548.8 + 99.7 + 577.3 + 716.2
C. V. (% 89.5 65.5 83.6 90.3 67.5 65.5
Range 12.7— 26.2— 68.8— 16.6— 90.0— 160.3—
341.9 871.0 2332.2 596.1 2408.7 3771.0
@ Rhizome
Mean 64.7 340.9 596.8 39.4 551.9 839.3
S. D. + 73.3 + 240.1 + 585.7 + 83.4 + 429.4 + 631.9
C. V. (% 113.2 70 .4 98.2 211.9 77.8 75.3
Range 0— 11.4- 44 .6— 0— 10.2— 52.7—
396.9 947.9 2714.7 540.5 1833.9 2846.6
® Root
Mean 29.3 85.8 187 .4 47.3 174.8 247.7
S. D. + 22.2 + 57.4 + 154.9 + 37.3 + 109.4 + 164.3
C. V. (%) 75.7 66.9 82.7 78.9 62.6 66.3
Range 6.3— 12.4— 17.4— 7.9— 30.5— 20.6—
99 .4 257.1 743.2 161.7 377.5 708.8
@ Underground (@+®@))
Mean 94.0 426.7 798.0 86.7 726.7 1087.0
S. D. + 92.9 + 291.8 + 722.1 + 113.7 + 524.7 + 762.0
C. V. (%) 98.8 68 .4 90.5 131.1 72.2 70.1
Range 6.3— 33.4— 62.0— 7.9— 41.0— 73.3—
496.3 1167.9 3457.9 702.2 2167.2 3555.4
® Aboveground/Underground (T/R)
Mean 0.93 0.73 0.90 1.64 1.31 1.18
S.D. + 0.51 + 0.31 + 0.27 + 0.81 + 0.46 + 0.76
C.V. (%) 54.84 42 .47 30.00 49 .39 35.11 64.40
Range 0.45— 0.47— 0.53— 0.61— 0.59— 0.59—
3.46 2.30 1.67 5.83 2.98 5.91
® Whole plant (D+@)
Mean 166.4 702.8 1454.3 197.2 1581.9 2179.6
S. D. + 156.0 + 463.9 +1246.0 + 209.3 +1079.9 +1442.1
C. V. (%) 93.8 66.0 85.7 106.1 68.3 66.2
Range 19.0— 67.5— 155.8— 24.5— 131.0— 222 .7—
838.2 1887.3 5219.1 1298.3 4201.1 7326.4
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Table 6. Analysis of variance for dry weight in above, underground, and
whole plant of seedlings at about 120 days after emergence

Mean squares

Source d. f.

Aboveground Underground Whole plant
Biotype (B) 1 27253040 * 26345889** 100549587**
Water level (W) 2 15869022** 18640392** 68881185**
B XW 2 2004422* 775109* 5208818
Replication 50 152142 214487 680633
Error 250 502854 253934 2146187
Tukey’s D at 5% level 278.0 197.6 574 .4

« +x . Significant at 595 and 1% levels, respectively.
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Table 7. Number of plants which developed rhizomes, mean length and mean number of rhizomes per
plant at about 120 days after seedling emergence

Plant C-type E-type
Rhizome
Water level (plot) L M H L M H
No. of plants having rhiz-
( omes 49 50 50 45 50 50
[+ | Mean length of rhizomes | 107,06  og3i160 3754197 | 75463 3334171 4554283
{ (mm/plant}
Mean number of rhizomes | 2.9+1.2 3.2+0.9 3.3+1.3 2.5+1.2 2.6+1.0 3.8+1.3
No. of plants having rhiz- 5 . .
( omes 12 40 42 12 43 45
i+ | Mean length of rhizomes | 5o 70 3561945 650528 | 914184 4134286 706+464
L (mm/plant)
Mean number of rhizomes | 3.1+2.6 5.242.2 6.3+4.0 2.4+2.9 3.2+1.4 5.2+2.7
~ No. of plants having rhiz- oe
omes 0 4 15 1 13 22
» / Mean length of rhizomes _ P
11 l (mm/plant) ** 811117 1774252 193 204 +213 197 £205
Mean number of rhizomes — 2.3+1.5 2.7x2.4 2 3.2+1.9 2.5*x1.8
No. of plants having rhiz- - -
omes 49 50 50 45 50 50

Mean length of rhizomes
(mm/plant) **

Mean number of rhizomes 3.6x2.6 7.5%3.7 9.2+6.1 3.2+2.8 6.3+4.3 9.7+5.0

122499 5741352 964+7

N3
©

Tot. [ 110+169 742 £ 459 1192760

Fifty seedlings were measured in each plot, in each plant type.
* I, II, and III : See the footnote in Table 4.
Averaged over the seedlings which developed rhizomes.

DOENCEEICFELI-Z L1l b,

oz ki, TableSiwE - T, T/RIEOKFLHE 50239 2 e T&E D, BicAhbL L 51, CHo
T/REZVTNH TILUTFTHY, SBOCEREOZ LI 2L T3, T7bb, 2Oz CET
BT ERYPFOLETAMTHEEORSE « FF i, ERTidnc B o, £FOMEGHIcE S04
bib,

ok, TOREICETLFEHES (m) 13, L, MEUHRKIKT, CBTRETnENI.2, 17.1, K
U22.6THDH, EFTI218.1, 46.6, NMU43.4TH -1,

* %

Fig. 3. Photographs showing representative seedlings of C-type (left) and E-type (right) of
Chigaya at about 120 days after emergence (sampled on August 31, 1983 from the M plot
in Fig. 1).
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HoEIAERC BT CRROER s » vy oEARCHOLT, RENLMEE (MK oitE % Fig. 3 10r
L7,

COFEBRIIIBEE T, HE2 e 3EDY VT Y VIR THATFETH oD, LIRS L 5,
WTFEVERC ) BREG > THEEO GRS 7cn, 8208 (8AK) FTTI bW -7, TOEDE
oL hb, CH, ERMLY, Vil L BELDMEEZION FaETh -, 117 Tadminoi T &
ERITHTEE (K XL L) WAE 5720y, TOREIH FKMNOEVKIZ LM, Lo TH CRlO
FHORER L0 &N -7, F1984F 0 5 FiZ i ERlo—o g iy A o0y, CELCii4e < HREER
DT - T,

Teds, WE L S RBIXKICEREE T ORBEE AL, 7T A25HO%E 1 A RS0 A EFHERE(%)
D EEB D ThHoto ) LIX D CHI41, ER6S, MX : CHi46, EHI94, HIX @ CHI37, ERTS,

% 23

$ESICLHER (RARD) 5 v a2 CH CE@ED »bRANT HHELOFEERO O Lo, AR
DREX, BETHD, MR TR~ L 5, HEOIOK E (X ER T 13827~ 28mg, CHT1114-19mg T,
B S ICHIE DA E G, FLT, ORISR ELADYIEBICHEY S 25 THAHH EHEFEL I

LEOFER T, B 2BIOMELYEL T, F 2 bht 3EBEOKMESOVFRCKEVTEL, ERO
EHEOABNCEIOFAE L FEILHZ LY, T TICATER LB THA, %, Table 2 FuUrs5ic
R et EIL o, r=log W,— log W,/ t,— t, X % BT, EARAHEEHN H120H12
DISHEWR » TOERNAERE (RGR) #KDTHELETIRT ERD TH D,

W o o #l C E
#wOF K L L M H L M H
G R 0.085 0.110 0.105 0.048 0.095 0.084
(mg/mg-day) : . : . : :

Thrab s, RGRiZLEDKMEIZEGCTLERDHACH L &/hE, ZoZ L, EB2EHD
FMEROBAE L EMOBER Y, RGROVKZIV-Z LWL - TTiz7e<, #H1ERAERCT Tl
Lo E ORI 7B L - THER IR E AR LT 5, F1EREROBFEICKS ED
bbb XN 3r AoBEBC oS TV A, T HEEBRENC RIS EHREOEICE
TEDPDEBHEDELTECTHL Y, fEoTHEAORKR T, ARORE(EVCEROH D, BFICL-
THLCEMAREIE T2V THEL & LEBROMEYERNVCEST/obD v 2 89,

KGO E 1 H TR~ L 51, CHyrmvokd aE#E, WIESLHER, WO CHEM7:
FThh, EROFnILERSLEYORE L, L0 Bl Y S - TEILTHRKED S\ KR
THhb, “NHLOBHICHOVTOMEREORER YL, CHF 7 VR EA LY L O OO S H
<, ERI BB EA T OHEY L OB E M ERBE LI, SO b, FATLEL
CHIEE+Es, ERQBEIEYFLTHALS LHETSRD,

COHFCBEL, SEOERBERIICPELLRBME S 20, Thbb, ERF A vARBERCET S
CLRHEDE B Y TH LY, HEER L TCH L FBEo HEB S RIFTH -7, Habbard? &
132 oYy (Imperata cylindrica) >\ TOBEWRICE T, 87 o7 b, HEREHCKT
LZEMAENLC D, IhExLAE, FHYIHELENLBO L S LR AET T, RBIAVIHEEY
b LA LA, Eb bl X BRI BT A SO A% L5 THLH, Holm 594 F 7, =
DR OEBC IFHEAGVEECHHLEAERHL TV 5, cnHDOI E0bd, F 4 VIIAKRIIZIE
BHIF A O TH B ELTELZIF S5 THD, FDL5CE2LE, BRCKFACHRF»vYOHED
SATD S iy, ARG T AR, LHFLAEMCHOML TV AED TR EXENRT D, T
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BRI, TRBFEITHDLIEL TV, T OBPICIB T 5 S EEOPEE O #7213 T
AATHTHH,H, 5%, BAREOCEAXILCHEERLILE DL LELZDRD,

EEDERECOWT, BEBOERIEBD TRKEVZ LEXRINGRN L, 2 EREECBES
bOBR LB, BOMEYEREL L (THAOREYBE TS L, CH, ER LB hcE—7 = —
VICHKT S LB AR OnDERNS, VA 2RECHOMLTEEEHSE ., CH L ER L 3BETEH
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