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ABSTRACT 

The paper evaluates the production of pollen grains per anther/per flower in 73 species of weeds of 

rico fields in the-district which are referable to Gramineae (22 species), Cyper.Lceae (11 species), Compositae 

(9 species), Pontederiaceae, Commelinaceae, Ac.1.nthace.ae, Scrophulariaceae (3 species each), Nymphaea

ceae, Onagra~e, Leguminosae, Rubiaceae, Am.u-.. mthaceae, Polygonaceae (2 species each) and one species 

each of Alismaceae, Camp·.3.nuhceae, Convolvuhceae, Hydrophyllaceae, ·Lentibulariaceae, Lythr.1.ceae and 

Eu,phorbiaceae. 

Among these Ji011nphaea stellata Willd. produces the highest number of pollen (15,484) per anther. 

The production~~f pollen grain per flower in N.stellata and N.lotus Linn. is more than one hundred thousand. 

These are followed by Aeschynomene indica Linn. (56,640), Eichhornia crassipe_s Solms. (37,320), Monochoria hastae

folia Presl. (28,920), Oryza coarctata Roxb. (28,296) and Hydrolea zeylanica Vahl. (22,240) in production of 

pollen grains per flower. On the other hand Cyperus iria Linn .produces only 64 pollen grains on an average 

per ffower. 

I!\TTRODUCTION 

The study of pollen production by a flower or a c~ne or an inflorescence has 

hitherto been done mainl> on the cultivated plants or on the forest trees QY AGNI

H0TRI AND SiNGH (1975), BERI AND ANAND (1971), BRAMLETT (1973), FrRBAS AND 

SAGROMSKY-{1947), HYDE (1951), KUGLER (1970), NAIR AND RASTOGI (19&3), NAIR 

.AND SHARMA (1970), NAIR AND KAPOOR (1974), NAIR AND CHATURVEDI (197:>), OBERLE 

AND GOERTZEN (1952), PoHL (1937), SNYDER AND CLJ\USON (1973), SRE~RANGAs

WAMY AND RAMAN (1974~,; TRIVEDI_ AND VERMA (1975), and VAISH (1973) . . SNYDER. 

AND CLAUSON _ (l. c.) measured the ,quantity of pollen produced in terms of cubic 

centimeters _( cc) for 100 strobili in gymnospermous plants and 100 inflorescences or 

flower in angiosperms. NAIR AND RASTOGI ( 1963) studied the pollen production 

per flower/anther by liquid dispersion method. 

MATERIAL ANp MF.THOD 

In the present investigation the authors collected 4nopened mature buds from 

whic~ 10 ant1,ers were dissected out at random from lO different flowers. These 

were measured and then crushed individually on differe11.t sliJes each with a drop of 

50% g.lycerine+watcr solution. The pollen grains in each slide under cover slip was 

counted. and thus the average value of pollen production per anther w<1s ralcuh,tt-cl. 

The values thug arrived at were multiplied with the number of antlwrs prt·sc:-nt in 

each taxon in a flower which gj ves tbe values of pollen producnl hy u llowf•r • 

The pollen production in 73 species of weeds assodatt:cl with ri<·c:: r ultivars were
studied. These arc rcforahlc to Uramiucac ( A,utropog<m wwulofos ; (,'h,ysoP0t 011 

aciculatus; Cynodrm dactylon ; Digitaria srmgui,wle; /','l'ki,w,:hloa t:olu1w; r-:. frnmt1,itau,, ; 
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Eragros1.is amabilis; Erioch!oa procera; Hymenachn.e pseudointerrupta ; Impera ta arundinaaa ; 
Letrsicl Mx1J,ndra; Leptochlo:1 chinensis ~· Ory za caarcta ta ~· Paspalum distichum; Paspalum 
scrobuulatum; Panicum distach;um; Paspaled-ium fla vidum; P. isachnae ). P. porliferu ':1 ; 
P. repens; Rottboellia compress a; Setaria glauca) ; Cyperaceae (C;,perus iria; C. dijform15 

/ 

C. pilosus; Fimbristylis diphylla; F. miliac,:a; F. monostachya ). F. dichotoma ; K-!ll£,iga 
micrncephalus; Mariscus mic:ocephalus; Sc irpus articulatus; S. sup·inus ) ; Pontedenaceae 
(Eichhorn :a crassipis; Monochoria vaginalis; }J. hast.i.efoli.1 ) ; Nymphaeaceae ( JVj,mphae_,z 
loti..s; N. stellata) ; Commelinaceae (Anei.lmw. nudij1oriim)· Commelina nudif~ora; ·cyanoti.s 
axillaris ;) Onagraceae (J ussiaea repens; Ludwigia parviflora ) ). Composi~ae (_ B~umea 
lacer2; Centip3da o-rb iculari..; Ecl"pta alba ; Galin.,oga parvij1ora; Gnapht,.lrnm mdict,m ; 
Grangea maduaspa.tana; Sphaeranthus ind.:cus; T ridax procumheris; Verr,on.£a cinerea); 
Leguminosa e ( Atschynomene indica; Phaseolus J.rilobus ) ; Convoh-ulaceae (lpomow 
aquatica ) ; Acanthaceae ( Cardanthera triflora; Honigr(Jphis lzirta; Hygraphila spinosa ) ; 
Ruhiaceae (Dentetla repens; Oldm landia corymbosa ) } . .-\.ljsmaceae ( Sag,ittaria guaym1&1;sis) _; 
Amaranthaceae (Altern-mth~ra phiwneroideJ ; Altema,ilhera sessilis ) }. Scrophulariaceae 
(Bon:iya brachiata; Dopatrium junceum ; 11,ysantlies p~rviflora ) ; Polygonaceae (Polygonu rn 
.flaccidum; P. plebijum) ; Hydrophyllaceae ( H_rdroleh :::t1y lm1ica ) _: Lythraceae (Amma 
nnia peploides) ; Campanulaceae ( Sphe,wcleo ze_y /a ,1 ict1 ) ; Lentibulariaceae ( Utricularia 
stelluris); Euphorb iaceae (Ph)'lla11thus nzrw i1. 

DISCUSSION 

A c NlHOTHI AND SINGH ( J 97:i,1 stu di ed p n ll cn production in 10 species of Indian 
grasses. According to th ese a uth ors th e , izc nf t.hC' polle n grains and the length of 
the poll en grains and th e leng th of th e anthn can be corre lated with th e poll en pro
duction in a ta:xon. lt m eans that iC th e siit or th e p1J ilc n gra in a nd the length of th e 
anther is smalles t th en th e number of po llen produ c tion by that parti cular taxon is 
lowest. The prcsenr inves ti ga tion ho\\'ever do not support th is conclusioq fully. 
Table-I shows that in £,·£or/,/oa prore,.a Retz. and Panicum repens Linn . th e length of' 
anther is l mm ,,vhile th e size of pollen grain is smaller in th t latter species than th e 
former. The production is a lso less in the latter . · 

However, a critical a nalys is of 73 species shown in table-1 do not alw.:).ys show 
correlation. It has also been observed in floating hydrophyte<.;J example .Nymphaea 
stellata, N . lotu:i , Eiclihomia crassipes, Monochoria vaginalis and M. lzastaefolia, produce 
highest number of pollen grains per flower among the species investigated. 

C).1.11.otis axi!lar£s, Commelin1 nudiflora and Sagittaria guayanensis which grow 
both in muddy soil and also in submerged condition of the soil produce on an average 
over 1500 pollen ~rains per flower. 

Those species like Cyperus iria and C. dilformis which occur in the rice field 
a lmost round the ?'ear, the produ~ti?n of p~llen grains per flower is the le~~t e. g. 
f 4 and 2P respectively J Pasp,1.lum dzst,chum bemg the exceptioc . 

9 0 

Similarly those grasses and. sed~es w~ich flo~cr heavily for a per:~od of 
- . to ~ m?nths such as Lept~chola chz~enszs: Scirpus supmus J S. articulatus, Cyperus /iloSl!,S, 
Funbnsfyl~s monos(achya, Cen.tzpeda orbicularisJ Grangea -maderaspatana; Hemigraph~s hirta, 
Ol~erzl anduz ca~ymbos_a produce less than 1500 pollen -grains per flower. Thus it is 
e~1dent tha~ pollen pr~duction per flower i? a taxon is not only depend~nt on the 
size of ant~er . or the size of the pollen grains but it is controlled by many other 
factors, suc;ti .a~ ?~;iodicity, response to light, nutrient availability, etc. 

, 
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Table I-Showing the length of anther) pollen dimension and pollen production/ 

anther/flower 

Diameter length X breadth/P/E 

Anther Pollen pr./ Pollen pr./ 

Botanical name length anther flower Pollen Size Dominant 
in mm Average Range Size 

in (1-4) in (P.) in (P.) 

Family-Gramineae 

Andropogon ammlattlS Forsk. 2. I 1716 5148 33 30-38 32 

Chrysopogon acicul,a.tus Trin. 2.2 1340 4020 30 27-32 30 

Cynodan dactylon Pers. I.4 608 1824 26 24-27 27 

Digitaria sanguinale Scop. I.I 220 660 34 29-38 32 

Echinachloa colona Link. 0.89 404 1212 32 29-35 32 

Ec!zinochloa f rumentacea Link. 0.7 380 2280 30 30-32 30 

Eragrostis amabilis Wight & 0.25 84 168 22 16-22 22 
Ann. 

Eriachloa procera Retz. 1.0 608 1824 35 29-37 35 

Hymenachne pseudointerrupta C. 1.7 1028 3084 28 27-30 30 
Muell. 

Imperata arundintU:ea Cyrill. 2.2 2208 4416 28 24-30 27 

Leersia hexandra Sw. 2.4 1616 9676 24 22-27 24 

Leptochloa chinensis Nees. 0.25 52 156 20 19-27 19 

Oryza coarctata Roxb. 5.0 4716 28296 40 38-43 41 

Paspalum distichum Linn. 1.2 912 2736 35 27-38 35 

Paspalum scrabiculatum Linn . 0.51 212 636 32 29-32 32 

Panicum distachyum Linn. 0.9 720 2160 31 29-32 32 

Paspaledium flavidum Retz. 1.01 732 2196 35 29-35 32 

Panicum isachnae Roth. 1.0 600 1800 24 20-22 22 

Panicum proliferum Lamk. 1.6 780 2340 19 19-22 22 
Panicum repens Linn. 1.0 108 324 32 30-32 32 
Rottboellia compress a Linn. 1.7 2716 8148 22 22 22 
Setaria glauca Beauv. 0.9 540 1620 28 24-29 29 

Family-Cyperaceae 

Cyperus iria Linn. 0 .19 32 64 28 '27-29 '2 7 
Cyperus dijfo rmis Linn. 0.12 28 28 18 14- 22 19 
Cyperus pilosus Vahl. 1.6 1824 547~ 2B x N 27 x 22-30 x 22 27 x :!-1 
Fimbristylis diph.ylla Vahl. 0.5 3H 3H 2G 24-27 27 
Fimbri.1tylis mi[i(l,Cea Vahl. 0.3~ HU 2'18 21 19-22 22 
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Table 1-(Contd.) 

Diameter length X breadth/P/E 
Anti.er Pollen pr/. Pollen pr/. 

Botanical name length anther flower Pollen Size Dominant 
in nnn Averagt, Range Size 

in (P. ) in (/J, ) in (/1 ) 

Fi.nbrist,ylis .•11011ostachy1i Hassk. 0. 74 396 792 27 24-2 7 27 

Fimbris(vlis dichoto111a Vahl. 0 .4-9 276 552 26 24-2 7 2 7 

li.j•lli.,iga microcephalu.s Li.ebm. 0. 5 300 900 19 X 18 16 .I( l 7-22 /. 19 19 /. 22 

.Harisws microcephaltts Prcsl. 0 .7 312 936 22 X22 19 .I( 22-24 / 22 22 

Sci,ptts mpirms Li1m. 0.43 196 588 26 X2S 19 X 24-27 1/. 30 2 7 /. 24 

Sci 1p1is arti.c11Jat1ts Linn. 0.84 420 1260 41 x 38 35 X 32-49 ,< 46 4 l /. 38 

Family-Pontederiaceae 

Eichhor11ia cra.ssipes Sohns. 3.75 6220 37320 51 x 39 49 x 38-56 x 41 51 x 41 

,\{onochoria vaginali.s Presl. 1.8 2412 14472 35 x 28 32 x 27-35 x 29 35 x 27 

Mo110choria hastaefolia Presl. 3.6 4812 28920 40 x 27 35 x 32-43 x 29 38 x 30 

Family -Nymphaeaceae 

.Njmphaea lotus Linn. 1.2 6104 numerous 29 x 23 27 X22-29 X24 29 x 21 

Nymphaea stellata Wi l ld. 1.0 15484 numerous 25 x 23 27 24 x 22 

Family-Commelinaceae 

Aneilema nudiflorum R. Br. 0.82 2628 5256 36 x 23 32 x 24-38 x 22 35 x 22 

Commelina nudiflo ra Linn. 1.51 2116 6348 39 x 26 29 X2 l-41 X27 35 x 29 

Cyanotis axillaris D. Don 1.12 1912 11472 36x23 32 x 24-38 x 22 35 x 22 

Family -Onagraceae 

Jussiaea repens Linn. 2.4 496 4960 71 (Triporate) 65-92 71 
92 (Polyporate) 

Ludwigia parviflora Roxb. 0 .81 600 2400 46 40-49 4-9 

Fa.mil y-Compositae 

Blumea lacera DC. 1.6 276 1380 28 27-28 •) -_ , 

Centipeda orbicularis Lour. 0. 18 96 384 16 16 16 
Eclipta alba Hassk. 0.69 228 892 24 22-H "2-t 
Galinsoga paruiflora Cav. 0 . 31 52 208 18 16-19 19 
Gnaphalium indicum Linn. 0.56 216 1080 15 H - ll"' !G 
Gra11gea maderas/1atana Poir 0 .2:i .5G 200 19 16- '2 ~ 19 
Spliaeranthus irulicuJ Lirw. O.OG IHG 'lOllO 1q t6-·2~ l ~1 

Tridax /1rucumbens Li,w. 1.IA- !) '.f L :LtiGO ~ll -~'!.- '27 :2 7 

Vemonia cinerea L eH~ . U .7'.1 7G :IHO '.!,b ~-1- :2 7 -:, 7 

.Famil y- L1,gumino1-Ja(: 

Aeschynomene indica Linn. 0 .% '.>tili4· 5li'l0 H; 1:3- l H 18 
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'J able I-, Contd.) 

Diameter length x bread th P /E 
Anther Pollen pr ./ Pollen pr./ 

Botanical name length anther flov,er Pollen Size Dominant 
in mm .--\verage Range Size 

in (11 ) in (11 ) in (µ ) 

Phaseolus trilobus Ait. 0.67 436 +360 31 24- 35 32 

Fa.mil y-Con vol vulaceae 

f/10 .noea aquati,ca F orsk. 3.5 876 --1-380 78 68-83 81 

Famil y- Acan thaceae 

(Measurement= P/E) 
Cardanth1Jra triflrJ ra Ham. 2.6 3856 1542+ '28/ 34 27/29-30/35 29/35 
Hemigraj,his hirta T. 1.8 1284 5136 35/27 32/27-38/27 35/27 
Hygroj,ltila spirwsa T . and F. 2.2 2200 8800 51 /63 49/62-56/62 51/62 

Family- Rubiaccae 

Dentelta rej1ens Frost .. 0.93 1208 60+0 18 16-19 19 
Otdenlandia corymbosa Linn. 0.6 252 908 :28 27-29 27 

Famil y- Alismaccac 

Sagittaria guayanensis H. 13 . 
& K.Nov I. 3 3348 33+80 29 27-30 30 

Famii y- Amaran thaccac 

Alternantltera /1/tiloxeroides 
Griscb I . 78 274-+ 13720 19 19 19 
Alternantltera sessilis R. Br . 0.2 JG+ ·192 14 a 14 

Famil y- Scrophulariaccac 

Bo,mya braclliata Link & 
Otto . I. I 2+96 ·l992 19 19-22 19 
Dopatriumj1mccum Ham. 0.63 652 1304 23 19-27 22 
l(ysanthes f,aruiflora Ben th. 0 .346 2004 8016 14 14 M 

Family-Pol ygonaceae 

Pob1go1wmflaccidwn Meisn. 0.35 36 180 41 29-46 43 
Polygo,wm plehijllm R . Br . 0 . 173 72 360 20i 14 19/ 14-22/16 22 / 14 
Fami ly-Hydrophyllaceae 

Hydrolea ze_ylanica Vahl. 1.8 4448 22240 19 16-22 19 
Family-Lythraceae 

Ammannia peploides Spreng . 0.26 320 1280 14 14 14 
Family-Campanulaceae 

Sphe,ioclea ze_ylanica Gaertn . 0.67 2888 14440 14 14 14 
F.:1.mil y-Lentibttlariaceae 

Utricularia stellaris Linn. 1.0 I 184 
·:-... 

2368 37 32-40 40 
Famil y-Euphorbiaceae 

(Measurement=P/E) 

pJ,,_yllanthus niruri Linn . 0.086 164 492 20/22 19/14-26/ 18 20/14 
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Table 2-Showing the duration of occunence of weeds and their flower~g time. 

Botanical name Duration of occurence Peak flowering time 

Andropogon anrudatus Throughout the year April-May 

Chrysopogon aciculatus May to November July-Early August 

Gynodon da:ctylon Throughout the year May-June 

Digitaria sanguinale July to November September 

EchiMchloa col.ona March to October May 

Ec'iinochloa fr ummtacea April to Jul y Late April-May 

Eragrostis omabilis August to December September-October 

Eriochloa f1rocera April to October May-Jtme 

Hyr,V,nachnae psew:loinierrupta September to December October 

Imf,erata arundinacea - April to December July-August 

Leersia hexandra Throughout the year October-November 

Lef,tochloa chinensis March to September April-May 

Oryza coarctata October toJanuary November 

Paspalum disticltum March to November M3y-Junc, August-September 

Paspalum scrobiculatum May to NO\·ember August 

Panicum distacltyum September to Januuy Octobcr-Novembe1· 

Paspaledium flauidum lvlarch to October August-September 

Pa11icum isac/mae July to October August-September 

Pa,zicum proliferum August to December September-October 

Panicum repens May to October May-June 

Rottboellia compressa August to December October-November 

Setaria glauca · June to November September-October 

Cyperus i ria March to September April-M~y, August-September 

Cypuus difformis March to October April-May, September 

Cyperus pilosus October to January October-Novemb~r 

Fimbristylis dipltylla - :M:arch to October May-June 

Fimbristyli~ miliacea April to January May-June 

Fimbristylis monostachya June to October Late July-September 

Fimbristylis diclzot~ma July to October Late July-September 

Kyllinga mi,croceplialus April to October July-September 

Mariscus microcephalus September to December October 

Scirpus supinus September to January October-November 

Scirpus articulatus September to January October November 

Eichlwrnia crassipes March to October April , August 
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Table 2-(Contd.) 

Botanical name 

Mo11oclw ria vagi11alis 

Monochoria hastaifolia 

Nymphaea lo tus 

Nymphaea ste/lata 

Aneilema 11udifLorum 

Comm.eli11a nudiflora 

C)'anotis axillaris 

J u.ssi.aea repens 

Ludwigia parv iflora 

B/wnea lacera 

Cenptipeda o rbi.cularis 

Eclipta alba 

Galinsoga parviflora 

G,iaphalium imlicum 

Grangea maderaspatana 

Sphaeranthus indicus · 

T ridax procumbens 

Vernonia cinerea 

Aeschynomene indica 

Phaseolus trilobus 

Ipomoea aquati.ca 

Cardanthera triflora 

Hemigrapkis hirta 

Hygrophila spiTUJsa 

Dentella repens 

Oldenlandia corymbosa 

Sagittaria guayanensis 

Alternanthera philoxeroides 

Alternanthera sessilis 

Bonnya brachiata 

Do pat rium junceum 

Ilysanthes parviflo ra 

Polygonum f laccidum 

Pof:Jgonum plebijum 
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Duration of occurence 

March to September 

April to November 

June to September 

June to October 

July to October 

September to January 

August to January 

M·uch to October 

April toJanuary 

January to March 

December to April 

Throughout the year 

November to February 

November to M:uch 

____ M -irch to June 

October to April 

Throughout the year 

September to February 

July to December 

April to September 

May to February 

March to June 

February to June 

September to March 

Late March to June 

Throughout the year 

August to October 

March to October 

T hroughout the year 

Mal'ch to O ctobe1~ 

M ar ch to .June 

.J a.n uar y to .July 

March to DeceinbcL" 

December to M a.y 

Peak flowering time 

June-July 

July-August 

August-September 

August-September 

August-September 

October-November 

September-October 

August-September 

August-September 

February-March 

J~nmry-February 

Throughout the year 

January-February 

December-January 

March-April 

December-Mid. February 

August-September 

October-November 

August-September 

May-June 

October-November 

April-May 

March-April 

November-December 

May 

May 

L~te 1 ugust-Mid. Septembe1· 

March-April 

T hl'Oughout the year 

l\tfoy-June 

:Nlay-Ju11c 

Man:h-Apri l 

M r,y-Junc 

Fobrna l·y-:N.Carch 
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Ta ble 2- (Contd.) 

Botanica l na me 

I (l'drolra .:(J'l(l 11 im 

.4 11/11/(IJl/)i(I p,plo idl'S 

,SJ>!u:11odra ~( )'la.nica 

L '"tri,:11,/aria stdlaris 

P.ir!l11'1t.11·1s 11i ruri 
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Duratioit ol' occurcncc 

September to J anuary 

October to Febrnay 

.March to January 

August to December 

J nl y to O ctober 

l'cak flowering time 

N ovcm.bcr -December 

November-December 

May, O ctobor-N ovember 

September-Early October 

August-September 
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