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NOTFQ ON VIM iRRATICN OF EVOLUTION
OF VAIIR 3 OF RIC CWITIVATED IN LOMIMA

The n%.tion of duration of ovolution for an annual culture plant,
aa rice, is of great practical importance. It finds its application in
the estal-lishment of cares, in the adaptation to conditions of the milieu,
in the researoh of a reduction of wastage due to animal and vegetable
pnrasitee, et*...

The duration of evolution, also called period or still yet vegetative
cycle, it. the number of days that go by between the dates of secds and of
the crop mEturity, We will study later on the influence of displacement
on the a:ed at this period, and that, still more important, of transplan-
tVng. But in a determined reZit.m the epoques of seeds and transplantings
a:*e quite. limited in time by the milieu conditions (climatic, hydraulic,
and azo'.ogioal), the varieties of rice cultivated accorditn to the usual
cultural practices present then a relatively fixed duration of evolution,
In sum the differý.rt vcrieties have a horeditary tendency to develop
aacordinj; to a certain rhtm= wen certain conditions of milieu are real-
ized. ixd argricultural practice distinguishes the full gamut of varietiess
very prenature, premature, of demi-season, of season, semi-tardy and terdy.
However, always in a same region and for a same seeding or transplanting
eý,que, one vorifies, according to the years, light variations in the
duration of evolution, the discrepancies with the averaLe being all the more
greater than the variations of factors of the milieu are geater. It is
thus the; in Indo-China, variations attaining 10 to 15 days can be declared
in the cuse of varieties of lona duration of evolution, variations reduced
from 2 to 5 days for tha varieties with a week cycle and in stabilized
cultural conditions (managed rice fields). But, when one changes the
milieu oz when one modifies the cultural conditions, the period can be
greatly nodified.

The study of these modifications, in relation with the milieu factors,
takes up researches on the physiology of the plant, and would lead to
important developments that can not be treated in this note. Vithou'
enterine into all of the details one must point out the predominant influ-
ence on the vegetative cycle, factors of climate and principally of light
and heat.

The intensity at Insulation and photoperiodicity, acting on the
photosyrthesis and on the mipgation of reserves, their variations in time,

4in the saaonal rhythms, can relecs, more or less sooner the reproductive
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phase of the plant.

The action of artificial variations of those factors on the evolutionaduration of cultivated rices vat studied above anl abroad, but gaey discor-

dnnt eno.,h results. In the Philippines SPINO discerned a feeble action
of the reduction of dayliht. 1,bile in Zapan, maturation would have been
all the ,:ore advanced than the trectinent had been practiced earlier. A
continuous treatment would slow up the vegetative cycle from one to two
months. The extension of the day would have the tendency to augment the
evolutio:al duration, retarding sometimes very strongly the formation of
pieicles. In lava, the imported varieties from China, from Siam and from
Irdia would show, with the slowin- up of %he dcy, an accrued prematureness
wvlile th,: local varieties would ;res,;rt an accrued tardiness, which would
be the pxoof of a different physiological character for these diverse types
of varieties. [

In Uonkin, attempts of reduction of the duration of the day also
demonstrated results clearly different for the imported Tapanese varieties
and for the local varieties,

If, instead of an artificial modification of the intensity or of the
duration of the day, one studies the behavior of rices according to the
vwriatiots - insulation in the course of the year, one perceives that
the Indo-Chinese varieties of rice do not all have identical behavior,
But one nust notice rhat, in the unrolling of the calendar, the variations
of duration of the day also acccmpany temperature variations, whose influ-
ence is very important and is not similar for all of the varieties.
Certain cnes of them can vegetate at temperatures, where others can not
grow. :aen these temperatures reign, these varieties take in advence
and can errive more quickly at Diaturity.

According to studies made ebroad (A(IM,, POGZO) and FO=D)
the ricez would demand at least 10 to 13 0 in the seed bed (optiwur 30
to 35 dej~rea:, xsi~itua 40),* 22 it flov:oring (optimum 29 to 30, maximum
5•,) and 19 a-1 L•turity. In fact, the diverse varieties of rice have differ-
ant needs, Northern varietioa demand less heat to germinate, In Tonkin,
the varieties of the rainy season suport less well winter than the varie.
ties nomi:ly cultivated at this epoque. In the northern limits of culture
of rice, 50 dearees and even 55 doerees of North latitude in the Y~ritime

Provircen: of the P.R.S.e,, one zust utilize very premature varieties
from $tp.n, whose heat needs arc reduced.

Orsrh I permits to compare the evolution of the varieties cultivated
* in Tonkir, and in Cochin China with the insulation and the temperature

eurves (:;ncthly averages). One can notice that the dry seasonal rices of
Tcmkin, #here rice fro the 5th month (1), flowers when the insulation

. f' es -the name of the hrest month in the annamite lunar
calenade 5th month yue
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and the temperature zu•qzentv while the rices of the rainy season flower
when the-e factors diminish. Wohn one cultivates the varieties of the
rviny se.,scn in dry season, they flower sooner then the varieties of the
5th montl., their needs in insuletion and in heat being, at this critical
poriod, ;robably less elevated erd sooner satisfied. Varieties of rice
oC' the 5th month cultivated in rriny season also flower sooner then the
nccl varietias as their needs are ereater.

Amo-g the verieties of Cochin China, only the precocious varieties
can be ctltivated in Tonkin, Pc tbeir needs are quite similar; the more
ti-rdy rices with difficulty arrive at flowering from the fact of
ninsfficlent tamparature and insulation. The rices of the rainy season

of Tonkin, cultivated in Cochin China, see their evolution slow up.

In •,ner•l, rices of the Northern regions (Tapan, Itdly, Spain, etc...)
introduced to Tonkin vegetate poorly there. The reduction of the dura-
tion of ineulation sometimes happens to make thea flower in the nrsery.

If one shifts the seed bed and above all the trazaplantIns, the
evolutivo cycle of the varieties is subjected to milieu conditimaa,
(aect anfl light), which are dif'erent. One then perceives that the
vurietiest do not all react in tho a". way. Cortnin ones preoint an
almost f!.xcd flowerina date and natrrity date, whatever be the dates
of seed bed and of trensplantina. Vary precocious or very tardy cultures
can thus, in this case, make the evolutionel duratio very considerab3ly

Influence of the transplanting date (flM %Uo, three and
on the evolutional duration even four months).

. (transplantinj-harvent) Certein ones, to the
. . of rice fields of r&Iy seon contrary, present en

"in Tonkin. -volutional duretion
"which is more steble
"and matures after a

do•nerly cohitaent eyelet
. " -, '. •• . t=Prature and

hydraulic conditions
take.

Tt h first gemp t
thus seims more subject.

"'- "' V" ed to photoperiodioity
. - than the .cond .at
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of of short evoluti an' durn.ti.n If t:ia d.-iviDn is abs.rp
enough ir Cochin China, where, f,-o:, t'•o fact of t'e reularity of the
te.%peratv:?., the needs of heat L'o cl,,cys zatizfied, it is not t.eo .c "
in Tor.kir . Studit ; of seed bod tu d tr.-nsplctir1 pirced in a --eries
effectuetid by the Irdcchinesao Rico Cr'icf e t Tonkl-n demoist:*atcd, in
tre-nspleared cultures, that the trars;,Iczting-hervest period was little
modified '3y a more or less prolo:need stay in the nursery (1), (inferior
variations at 6 days) (2),
but 'n t le other hand Ufluonce of the transplanting Gaph In
expeeron•ed the pred -. date on the evolutional duration
inazat iliflan"e of tho "Ctrensplantins-hervesb) of rice fields oftnan i;;luene Oftho . +y• seao,,n in Tonkino
transplt ating date.

OrI.Ph 11Illustrate* . "-

this las t -remark for the
attem~pts e;ftpctuatsd U-ith
the rei•,r*ieaaon 'vrerieties.

For• te br mpazu =at-

find f rixg and Nlawl - " Noto: if the evolutional duration atays constantOr doli. The d rtent ToAkiu
ca rtho curve aeuld be hoenizontal.. if the flotorar

totih xWee and haest stay unchanged thi ourve Yould'to the Xl ud*o4']P~~,
tional deolinoes . I.r

advanceeI to trassplsntins W

e91and by that mobh the No. DG I b ?&U
e lt, tl•me. ,the The country side ot the pth Dates of trans.

month 1936 (unelear text)- planting
in December extnied Usevoluational durations

effeetuted after id-July give diff•e•t resetiot•s the Coyles bavmng a
tendeney $o atabliste ftexel"e aMd be =32y a lattle Influaened tr the

" (1) O the other hWan, at Poniosa, the trials or adaptation at
"*Pameae variletes deacutated that a very short sty In the nsery
(35 to 20 day), Wen able to di the evolutional duration, oontea.
+baine�- In Part the infanmoe of the dlffre•t photperiodiAlty an,
Pexitting to obtain Va7 aod results Vith the oral-mi variseties.

(•ul wP=Ad rtofilm With d•stowat IS to 60 days In UsM,'Y eA the nai aesscm varieties and tfr 60 to 105 das few
",•oeot VWe ,th a=616

-' g.,- - -,---I. $

I 41



Duration of Influence of the trsasplanting Graph IV

Zvolution. (DX-ys) date on the durati.-n of evolution (transplanting-.

on rices of tVroc -.-OnS at Tonkin

delay to the trensplan- i
tirg, at least until
September (curves tending
to be horizcntal). This

change in the realmseoccurs nearly 80 days

• .. from the harvest for
premature vrrietiles, 90
doys fr sm.ri-precocious
one, 100 Lays for the

.dumi-soason-, 110 days
•. I=.. 1 " - for tU sc.sorel veria.

1*oy. Doc. 7an.Feb mar Apr A'ty :une 3uly 'ýug Septo ties and 120 days for
c.he tardy varicties.

Howevor, for the seasonal and ,trdy vwrieties, the delay in the trensplen..
tins sho;:tena a little the cycle (intermediiry curve between the horizontal
and the Mr exis).

For rice varieties of the 5tP month, oeo =ust rote the influence,
quite sh.zp, of the tewperature, oxpeciE-ly for the precocious trasplant-
inga, on the trsnsplarting-harvost period. Graph III ahow,• the difforonce
of these periods for the season of tho 3th month 1936 (pronounced cold in
Dooem~er) en5 for the 5th zonth 1935 (more Gentle winter). t'he lowvrine

of the t:ziqprat:ire retarded the growtht and extended the vegetative cycle.
In the atesmble,, varieties of the .th =onth do not behave like those of
te rainy season, showing an intermediary behavior: every displacaent
to diver.ent transplanting, but in a weaker proportion, the flaowring CA
the harvzt (3).

Graph IV shows the influence of the tamnsplzuting date on the
evolutioral duration of the Tankinese rice varlty sb azgn or rice
Of three moons. The gaphic represettation shows that the transplantin-
ha"rest ;*eriod, that attains I& days for tVe tenasplantinos in Dseenber,
lowers itself to 70 days for the Ucnsplnatings in u3ne-July to then
climb a•in. This variety is nrntelly transplanted in Tune after a short
stay in -;he mnurzey (23 J.), t.t weak evolutional darstio. permits to

- () In India, Z.2Th& est li'oad that tbere existed tw ezte.ories
of varistiess I thoas that present an .vo3utional duration , Vioch is
txed, f:.an seed bed to flowerirg, in direct seeding as in trens-;lentir;m
2 those that present to the owtrery a varlable tiz= i: tCie s.= eordit-
iCns (ý7B.RA S. R. Qa .. , Zanl variatiots in .'*,dy. &.: Z- Z ,9

, , 1924).
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oultivot It be*eu e a seasnl Mwee transplant ae I&".*eh anon to
Sdo ezeeptime1my three seesm of rice in the s yalw.

~mt~atm Anu aamm AmJ~lin

1 t clmtie coonttos eemin.e a prodamispnt influemse oa the
evoluti,:as duratiom of r1eu vefietleq cultrIal eogltiom mdify it
a i1ttle.

Not at ft tits postlee at transplanting zrters *e unwt•/
b~m 8 to 20 days ad@ ft 15 to 20 de•s. In %be ease of Gale Utmns-

p•meing (wI. at the Rise eC.eO in %scna Otas).

WWOa1te eofaitioe* SUM hae ean etioa as the pWeI, It I$ eODae
to tWa a oawly lovelen riee field to observe umg the parts of the saw
ft e~l at •Ltere e on at m Phases r to 20 days In the flowing that
, iemas thi fer ea mat' a cmt n i

At e eedition r extending cepea the t rig theotcrd
and eztesds th flavoring, wheh ,dde an to USe e eutvote e & little,flabs In the oems In a b•moe eo- a mdmearolo &wi the sli~aevin epoque,

et of &% vep rt a o oieete and eete Toeret a olIenIn 00 trMpm timt pom Ullun an read flovrig. It Is the
*ms til thr asIpratsloton at mi~lalmo tZlmoso toti•llsor too

* the l •t" at . the Giving To btee daem2 afe rttioa ef

toe lp o.- *M a• is " &O" at At412 epoeh ftoltatea and &Van*e
M'tofiqL. ?h" pbeephated huot iaw have the sum result ft stiailatingteasi nl"ati"m Of the 1a l or op lt•topmps(pea LfaiiUe).

SIdlliil1 hZ iM lull

Ike Zwoelm Ae &VOe p tiuse eas of a t alU O
tm a *the UMq paeosees, as a thustics thea sla.te of their habitat

atie es Ia vaO "a"Issou toy Geviatic

1~U 9 1 ____ No_____________________-n- -. -- *-*-g.,. M .-- I



Irecocoiam varieties would risk flowerina at a period where inferior
temperatures of 2D degrees vould proeval. On the contrary varieties of
too long an evolutional duration would not allow the terrain to evolve
sufficiolt•y in tim for the preperation ot the principle rice rAaon,
Cr season, that of the raimy season. In the bottom leads, whuie the culture
of rice Li possible only from the 5th month, too long an evolution would
risk to see the plants sub•arged by the socmlation of waters from the
first ruiLns For this seson, the seed beds are ragd in a "rise
ever a 1•:g period, frm October to December. One had previously seen
that th6 duration of the nursery had little influence on the evolutive
cycle, tie growth of the plants being reduced, above all at this epoch,
as a revilt of hMt and of insufficient insulation along with this lack
of heat. The treamplanting is distributed from December to khrch, depending
on dolay-s in the preparation of the soil (evaocuation of water from the
bottaonmd , defeat in aeration lo walls, etc...). One •ae-rally is
interefatA in trarsplenting as soon as poe•lble. Yield would be, when

intae 5is ild, "Ite prop•otional to the stey of the plant tranplanted
in the e.srthl but, when abnormal cold spells set in, y1lds veary very
much ac.nding to the period of life of the affected plant, and, from this
fact, ecoarding to the traplanting date.

Jo• the mrim season rsion, the seeds are arranged in a seri
from Yay to JUl, but with different vatr•ties, as the plants go old
qatokly LU the vurseor, due to the elevated tomperature, to the intense
insulatila and favorable Wdhymulic conditiam. The troamplantimn are
distwvhied with Us oaqgete Vgat of varietee frm the end of J••e to

- st. The possibilities of traznplanting early deper an the
preprat L at the no1, thus on the arrival af the rains and of supplying
water to the irr .4atica networks In Uht earth, prepation is ey,
oe can ,dIo Wrasplant eer4 but as theso lends drain easily and risk to
dry out mridly at the end of t i- relay Ceason, one cultivetse there by
p-efrecose precooious or ees4-., cocious varieties vhoae flowaring will
be able -;o take place at an e ,where the IL4ortant needs of water of
tie put- at the time of this critical phase will be satisfied. likewie,
tue late varieties will be cultivated In a •a-•-low raegio Where the
bkdrtUoli availabilities we not used up early. However In a nuiagd
rsion, %&ere one cam irriate or drain at will, the distAbutic ano
cultures at divese durtions of moblutioa depeom o eco*&Ic ooaditionss
ne reglated division at mumal labor and ismW re• o. An understanding

bstween .'epbwr5 omeer, Is ascesosry Sz orler to avoid that the
ilateWOW olft• ead moU ourfcoe are the object ,t absmaslyi intome
attoc by pasites (nats, birds, thefts). The duration at evmlution
being she than In dt season, say rotara'ent in the trszaplsntla
eeds to ma ewm mare preptible reduction Is yield (of. $nib V).

In h aMiV somsm ehmt 10 S of the ie. fields awe oultivete in
preesedai en ~ prm~eiss varieties, while WOW vutietie are



vzoluti l duration WA yield Graph V

Influence of delays in the seods and trans.
% of yield planting on the yield of the maiz season

varietios at Tonkir

__ Epoch of soods anld of
P transplanting

ay Tune ;u3v AuS. sept.

Theoretical graphic representation of the averap of several
- yewrs of Ut ls effectuated with different varieties on

diver. lo3ctints.

Sr-'.epresentation of yie:lo 100 % for eeds g in A
(no&Ins period)

eu,0 % lofor transplanting in
Yun (=uon period)

treaopla•t•o on nearly 30 % of the rice fields, and the seasonal varieties
an 60SO

TA rices of the three mona arm cultivated only on & very mall
area JO to 209000 ha depending on the years); their culture depends on
economic conditio (availabilities iin mnual labor and Is fertilizer*)
a*dagro24gioal conditions Cli*t soila, easy to prepare, precocious

In dam. olimatlo conditions vary greaty since this counUryotrertaohe out• an ai dogmaso of latitude (12!w to 200 N. Iet,),e In Nowth,Am= the Veieties of rice 'itilised approaches those of Tonkin. The

poriod of eiaeasoosA • ou a month in •tarft (of* graph VI).
Tho ev•t1vtioasl Azistcis ane elso sliutly displsoed.

. . L U. '*



Gout er4.iam Is.0 transitional Zone fhoM the 02MAstit point Of unit.
The mdaxiia of rain fall, takes rlnce in OctobetKovember and often provokes
dissatma.. inundMtionsi the cultivators also oultivete a region before the
r:1i*8 from 36y to Septuubert say from -the 8th Month and a region after the
rains frca siaidmoverber to Y~rob-~April soy hon Use 3rd month*

Iluvionsto3" Compuared Graph VI

AlA rce growing, caleader ?onkin and Nor'th Amasm[

&me I OWPOR is less great, One thern practices

from the 8th or the 20th month trans.~
planted or seeded in place ia the 10th

* Phuyeh one cultivates the same vanes.
V so MMSties for periods of the 3rd and of

0~ the 8th month; the durational evol..
-d tions aro little modified. howeverI cortain varieties slow up in their

cycle during the period Of tile 3rd

4 .. ~d ~ '3'PIn the extem South-Annam,
Pao, J6\ the plavioanter is still more we~ak

\and the temperature more regular,
'.The cultivated varieties are in aoner-

~' ~-r r ~r rr of short evolutional duration*,
0h .. Hlarvests follow one another every

trimester in Rhanhhoa. without clear
am eddistinction in period. In Ninhthuan

and Binhthuan the harvests are made
in Xuly (varieties of the 4th to 5th
month) sad from Decmber to February

E1 (varieties from the 7th to 8th month)*
laesond or cultural calendarlLs single line

extruse period, thick line' principle period
Sd Direct seeding

In the south of Indochina (Cochin Chine-Cambodia), out of all of
the healtb~y rice fields, in out of water land, oua* transplants varieties
of varitible evolution,, grouped in very prematgre rices (30M to la j,).
p rematuxe (J35 to U55 jo4, of demi-season (165 to 385 J.), of season
(19.5 to 220 Je) end tardy (225 J.)* Itowever delays In the divisions of



I

ragions ,5JlJi5 y salted lea.d, delay of the nn a . can reduce
these prods. The verieties of. very short duration of evolution havirzg
a quite atable cycle ae sometirns utilised as relief rice before growth
or after growth. Th anre alo cultivated for the first of the two rice-
growing )eriods that are practiced In certain regions of ocohin China with
&,vat de6 oaphio density and aoll managed (marling). The second region
utilizes a seasonal vtriety trana,)lanted tardily. Tbe dmt-seasonal
varieties are the most cultivrtod ores in the sone of the rainy rice fields.
Tao soaonasl varieties are trcus,'lanted in the low rice fields of this
Sane and the verioties ae distributed In a few provinces. The diatri.
bution o- different cycles depends on agrologcal conditions., but also
on econoaic eonditions.

A vast depression, whose warping is not concluded, fored from ve
rich alllftims of organie mterials, is cultivated in Aice thanks to the
practice of double treanplantiug. One there employs particular ••rieties,
grouped tefte the e"oltional duration in premture varieties (28,5 to 200-
J.), Of d"_864asom (OD to 220 J.)9 of ~ease= (210 to 2IkO 3.), and tardy
(240 to Ad J.)6. C4ertain veArieties of double transplanting are the same
as tune of 8si 41e tnmsp3lazs end can be indifferently utilized in these

~toconditions. inpicL every7 single transplanting variety having
*" oatin f evouion 4g••60 days can be treated in double traw-
!#entiag. Double tra pUanti b. duration of evolution by three
* vseks for the Adni-seuonsI vorieties and frm four to four and one-half
wee•s for the tArdy ones.

F, flouting fties cultivated in an important region of Ocohin China and
Cambodia, alno ezpeAeioe different duration of evolution pertaining to
sonen ubore a arrives ace or lee early.

Gra.-.b .4-aleo erries durations of evolution of seami-floating rices
and ricei of 4ecwease adapted to different hydraulic conditions. The
region o:? the dry season in Cnibodia utilises premature verietes.

Undochinese rice groves already possess a complete set of varieties

of rice, whose duraticas of evolution are adapted to the different agrolog-
ical conditions of their oountry which is so varied. U J&I I IN&=

wkst. The problem of coinriaW amelicration for the expowter gooes
=wat sll at propeting the culture of varieties selected by evolutions
and di•e•rent cultuna qualities, but of the same aomecial fozst.
TMe pz•'ole of the melioration at the yield depends on =nrous factrs.
The roe,-roh for better adpted vogta material or better utiliser ot

amre -an be undertaske, gs ~ methods, by the Introduction Of
foreige varituesA , et Aem as Vill aft* the reesetios in the diftwrent
"eXIMrOS in xWeeediea t9aM seeds to trasplaatbas arrased in a

5 .i

. : .I



Risgown calendar: Cochin Chins. Cazzbodia

m isri c ow.,

lilet ted rarlatz loeig avs

turdy~~tinmces.Jstr ~ ~eo~ixto hs ehd bv

dim inishu ed in Xde.th utreo1ie srceto n aeo
dryfcalo oftczdu o aliu(oabyhdrui zsaeia)
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