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NOTES On THE IURATICN OF EVOLUTION
~ OF VARIETIES OF RIGE._ CUITIVATED IN LuDOCHINA

The n.tion of duration of ovolution for em annual oculture plent,
ea rice, is of grest practicel importance, It finds its appliceticn in
the estellisament of cares, in the adeptation to conditions of the milieu,
in the r:search of a reduction of westege due to animal and vegetable
ptrasites, etc,.. '

The duration of evslution, elso celled period or still yet vegetative
cveles, is the number of deys thet go by between the detea of secds and of
the crop meturity. We will study laeter on the influence of displecement
on the szed at this period, and that, still more important, of transplene
ting. But in a determined rezimn the spoques of seeds and transplantings
are quits limited in time by the milieu conditions (climetic, hydreaulie,
end agro.ogical), the verieties of rice cultivated according to the usuel
cultural practices present then a relatively fixed duration of ovolution,
In sum the differsnt vcrieties heve a horeditary tendency to develop
according to a certeir rhytn:z when certasin conditions of milisu ere reecle
ized, A1d szricultural practice distinguishes the full gemut of verieties:

' wory prenature, premsture, of dani.season, of sceson, Semi-terdy end terdy.

However, elvays in a same region and for a same seeding or trensplanting
enoque, one vorifies, according to the yeers, light veriations in the
duretion of evolution, the discrepancies with the averare being all the more
greeter than the veriestions of factors of the milieu are greater, It is
thus thet in Indo-China, variations attaining 10 to 15 deys can be declarsd
in the case of varieties of long duration of evolution, variations reduced
fram 2 to § days for the varieties with 2 week cycle and in stabilized
culturel conditions (mensged rice fields). But, when one changss the
milieu ¢:* when one modifies the culturel conditions, the period can be
greatly rnodified. .

The atudy of these modifications, in relation with the milieu factors,
takes up researches on the physiology of the plant, and would lead to
importer’t developments that can not be treated in this note. Withou%

- entering into all of the details one must point cut the predominant influ-

ence on the vegetative cycle, factors of climate and principelly of light
snd heat,

Znfluancas of glimatic conditions

The intensity of insulation and photoperiodicity, acting on the
photosyrithesis and on the migration of reserves, their varictions in time,
in the z3asonsl rhythms, can relecse more or loss sooner the reproductive
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paese of the plant.

The action of artificiel verietions of those factors on the evoiutionel
duration of cultivated rices was studied ebove all ebroad, dbut gave discors
dant eno.gh results, In the Philippines ESFINO discerned a feeble acticn
o the rzduction of Gsylight. VYhile in Jepan, maturation would heve been
&1l the sore edvanced than the trectinent hed been practiced earlier., 4
continucus treatment would slow up the vegetative cycle from one tc two
months, The extension of the dey would have the tendemcy to augment the

svolutioral duration, reterding somstimes very strongly the formstion of
punicles, In Jeva, the importeld verieties from China, from Siem and from
Irdia world show, with the slowing up of 'he dey, en accrued prematureness
viaile th: local verieties would ,rescnt an eccruecd tardiness, wiich would -
be the proof of a different physiolo,gical character for these diverse types
of varieties,

In Tonkin, ettempts of reduvction of the duretion of the day also
demonstreted results clearly different for the imported Japenese verieties
and for the local varieties,

If, instead of an artificial modification of the intensity or of the
Guration of the day, one studies the behavior of rices sccording to the
variatiors s insulation in the course of the year, one perceives that
the Indo-Chinese varieties of rice do not sll have identical behavior,.

But one nust notice that, in the unrolling of the celendar, the veriations
of duration of the day also acccmpery temperature veristions, whose influ-
ence is very important end is not similar for all of the verieties.
Certein cnes of them can vegetete et temperatures, where others can not
grow, W:en these temperstures reign, these varieties teke in edvence

end can arrive more quickly at meturity.

According to studies made ebroed (AKEMINE, FOGGENDORF) end FORD)
the rice: would demend at leest 10 to 13 C in the seed bed (optimwm 30
to 35 de ress, mexiumn 40), 22 £t flovering (optimum 29 to 30, mexirum
59) erd 19 a% weturity. In fect, the diverse varisties of rice have differ.
ent needs., Northern variaeties demend less heat to germinate, In Tonkin,
the varieties of the rainy seeson supyort less woll winter than the varie.
ties noruelly cultiveted at this epoque. In the northera limits of culture
of rice, 50 degrees and even 55 dogrees of North latitude in the lMaritime
Provirces of tho UsReSeS., one zmst utilize very premature varieties
fram Jepsn, whoae heat needs are reduced,

Grezh I permits to compare the ovolution of the verietias cultiveted
in Tonkir and in Cochin China with the insulation and the temperature
curves (.onthly averages). One can notice that the dry sessonal rices of
Tunkin, vhere rice from the Sth month (1), flowers when the insulation

(J.) From the name of the harvest month in the annamite lunar
culender Sth month = rayeJune.
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on the duration of evolutionm of rices cultivated

L2 S

C . in TONKIN and in COBHIN CaINa

; o E ~ Hours of insulavlcsu
_
g oy
|
§ “ “\
g ¢ \‘ .
et
% :
i aversge temp. .\
o
! YAy usvess  gver, month]y thp.._, "
5 a""‘--.,-\
|
‘s;i, Raily QKL TR )"
B ’ &\\»*LE
TRRR et




and the tempereture cugment, while the rices of the rainy season flower
when the:e factors diminish., When one cultivates the varieties of the
reiny se-son in dry season, they flower sooner then the verieties of the
5th mont*., their needs in insuletion end in heet beirng, at this criticel
period, rrobebly less eleveted end sooner satisfied., Varieties of rice
ol the 5th month cultivated in rriny season also flower sooner taen the
noracl verieties es their needs ere greeter,

Amo: g the verieties of Cochin China, only the precocious verieties
con be cultiveted in Tonkin, ec their needs ere Quite similar; the more
terdy rices with difficulty errive at flowering from the fact cf
insufficient temporesture and insuletion. The rices of the rainy season
of Torkin, cultiveted in Cochin China, ses their evolution slow up.

In :sperel, rices of the Nortaern regions (Japen, Itdy, Spein, etG...)
introduccd to Tonkin vegotate poorly thore. The reduction of the dura-
tion of imsuletion sometimes happens to meke them flower in the rursery.

&utlucues of She ssed bed apooue £2d ha SXANARIESANE GuRGug.

If one shifts the seed bed end sbove all the transplanting, the
evolutive cycle of the verieties is subjected to milieu conditicna,
(a0t aen¢ light), which are difi'erent. Cne then perceives that the
varietien 4o not all react iz tho seue wey. Cortnin ones pre.ont an
almost f:xcd flowering dete end maturity date, whatever be the dates
ol seed hed end of tremsplanting. Vory precoscious or very tardy cultures
can thus, in this case, make tho evoluticnel duratiom very considersbly

—

Jefluence of the tranmsplonting date

% . on tha evolutionel duration
it teo. - (tvonsplanting-harvest)
A A S s of rice fislds of rainy sesson
ac - s in Torkin.

(fram two, thres and
evon four months),

Cartein ones, to the
ocontrary, present en

" wvolutional duraticn

which is more stcbdls
and metures after o
aearly constant cycle,
Al tomperature and ,
hydrsulic conditions :
take,

Thoe first group
thus seuns more sudjeot.
od to photoperiodicity
than tho sooond, ..zt
is formed adove all




- V",""““‘“ aele. mouth 1936 (unclear text)-e- plasting
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‘ Qtn:huu..g $n part the influence of the diffurent photoperiodicity snd

Atn

of veriet.os of short evoluticpel duraticne If tiis divisicn is sherp
enough ir Cocnin Chine, where, fiox tiuc fact of tae re ularity of the
temperati:'e, the needs of heat e&rc cluwcys satisfied, it is not tiao some -
in Torkir, Studic; of seed bed w1 ¢ trensplintings pleced in & ceries
offectuet 3d by the Indochinese Rice CfIice ¢t Tonkia demorsirated, in
trensplered cultures, tuat the trers,lentingehervest period was little
2odified by a more or less prolonged stey ir the nursery (1), (inferior
variat .
dut oni::: ::hgr“hi:?l (@, Influence of t:; tren:pl:ntiig Graph IIl
expar date on the evoluticnel duration
'1:2,“-,1::2;‘1;:2: ﬁ":ﬁ‘o” "~ .. ltrensplenting=hervest) of rice fields of
trensple ating dete, . roiny seusun in Tonkin,
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Greph XTI illustretes |
this last remerk for the
+ atterpts effpcotusted with o
the rainy sseson verioties,
:’or ::; ’tm::hnum of
be to mide | ... -
Tuly, She differest Tonkine. Wﬁﬁ*
ese varisties present a o | stuwprtdmwsiecme Ses
ﬁmw and m::f' Noto: 4f the evolutionel duration steys constant
ctive w;'“ m“"pm“‘mi tho curve would be horizonta) _ if the floworirg
date and harvest stay unchanged the curve would

to the XY sxia of propore J

“ticual deolines. Brery i e e o L RS~

.mm: :; :::.’.wl.h ::: ‘ ﬁﬁ'o uoo i ':'“T""“'*v-» '.bt 7~'Aro"*~“‘"
The country side of the 5th Dates of traps-

The tmphnthp in Decexber extended the ovolutiml duration.

'Mm after mid-July give different rescticns, $he cycies having a
tonaomy to muuu thexsalves and be only a little influenced by the

(1) on he other bend, st romu. the trisls of adeptstion of
- <apapose varieties deaonstrated that a very short stoy in the nursery
(15 %0 20 days), was able to modify the evoluticpal duretion, Sounter=

pomittiu 0 obtoin very pod xnultl vith the Borei-mai nruuu.
(2) Trisls undertaken with durstions of 25 to so days in the

"-mummmruwmmmniumtrméoto for
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Duraticn of Influence of the trensplenting Graph IV
Evolution (Deys) date on the duraticn of evolution (trensplanting-
-lw-—' aurvest)

on riccs of tuiroc :oone et Tonkin )
o \ . delay to the trensplene

tirg, at leest until
Septamber (curves tending
to be horizentel). This

. A chenge in the regime
- - ) . J ~ oceurs nearly 80 deys
. ' ) o from the hervest for
premature verieties, 90
o . deys for saxi-preccoious
. . one, 100 ueys for the
. . demi-scesons, 110 days
e o wrmes e =S, 0F too scasonel verie.

. = ; ties and 120 deys for
dov. Doc. Jan.Feb mar Apr sy June July “ug Sept. the terdy varictios.

However, for tie soasonnl end terdy verieties, the delay in the trensplepe
ting sho:itens a little tho cyslo (intermediery curve between the horizontal
ead the .Y exis).

For rice varieties of the 5t1 month, oae rmust rote the influenco,
Quite sh:rp, of the tesperature, oxpecis: ly for the precccious trsnsplarte
ings, on the trsmsplenting-harvost pericd. Greph IIT shows the diffororce
of these periods for the sesson of shs 5t month 1936 (promourced cold in
Docemter) end for the 5th month 1935 (more gontle winter). %he lowering
of' the t:mperature retarded the growth and extended the vegetative cycle.
In the onsemble, verietiss of the Sth xonth 4o not behave liks those of
the reiny sesson, shovwing en intermodiory behevior: every displscexent
to diver_ent tronsplapting, dbut in & waasker proportion, the flowering end
the harv:st (3).

Graph IV shows the irfluence of the trensplstting dste on the
evoluticral duration of the Tonkiness rice verioty ®ba-giang® or rice
o2 three mooas, The graphic rejresertaticd shews thet the trensplantings
hrvest -ericd, thut atteins 16C desys for t'e trensplantings in Dececder,
lowers itself to 70 days for the 4rcnsploentings in June-July to then
ciimd agtin., This veriety is normelly transplented in Juno after s saort
stey in :he nursery (25 §.), .t¢ wesk evolutional durstior permits to

(3) In India, }ITRE estadlirkcd that thero cxisted two oste_ories
of varieties: 1 thoss that present an evolutionsl durstion, vaich is
£ixed, f-au seed bed to flowerirg, ir direct ssoding 88 in trens;lentirg;
2 those that present to the cortrery & varisble time i- tao s:=0 sordite
fons (MITRA 8. R. and 2)3, Seascnal wiristions in Dwddy. aull - Lo &2
Irdia, XX, 1924).
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oultivete it before a seasonsl rice transplanted late, which sllows to
do exceptionclly three seasons of rice in the sems year,

hmummmmmm

Ir climetic conditions exsrcise & predominent influence on the
evolutic-al duration of riev variotiu. culturel oconditicne modify it
a little.

~ Rigeg st first the practios of transplasting retsrds the maturity
frem 8 $¢ 10 days, and, from 15 to 20 days, in the case of dcwble trans.
mau(metmuumucoomm).

Hydreulic cenntio.u alsc have an sotion om the peiods it is enocugh
takes 8 poorly leveled rice field to observe among the perts of the same
£ield of differenses of phases from 5 to 10 days in the flowering that
Peduces however st meturity.

Any oondition retarding or extending sbnormslly the tillering reterds
ad exteids the flowering, which #4ds on to the evolutive cycle s little.
Tuis 18 the ocase in & Aryness or & submersion during the tillering epoque,
or of greve attacks of rets, insects and maladies. Too large a spasing .
{n the tramsplanting prolongs %illering and retards flowering. IS is the

g

‘soms thirg for ea important application of nitrogenous fertiliser too

hu.mwmmammumunmmm
the relecse of the reprofuctive phase, mmmmm
% the flowering period extends alwo or fov days the evolutive cyole,
mturity deing ressricted,

. On the other hend, mmo@mmmumcmaoiw

| the grelia, vhere & dry drought st tuis epooh facilitates snd asvances

mtwivy. The phosphated fertilizer have the same resuls in stimlsting

C ;mmmmnmm::wumn(mmum).

mumm

u«mmmmmmmumx

%t thay possedsed, 8o & funotion 0f the slimsse of their haditst
hﬁhmcﬂlnﬂuxumwohmﬂdmhoﬁtu
mwmmm»mmm.

is thus thet ia Toukin, durirg the 4ry seascs, the different warie-
. presemt very fou devistions in their flowering dates:
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precociois verieties would risk flovering €t e period where inferior
temperatures of 20 degrees would prevail, O(m the contrary varieties of

t00 long an evolutional durstion would not sllovw the terrain to evolve
eufficioatly in time for the preperation of the principle rice region,

er sesson, that of tho raizny sesson. In the bottom lands, where tho culture
¢f rice is possidble only from the 5th month, too long an evolution would
1isk to ses the plants submexrged by the sccumilation of waters from the
first reins. JFor this secson, tho seed beds are exramged in a series

over & long period, from Ootober to December. One hed previously seen

thet the Qurstion of the nursery had little influence on the svolutive
ocycla, tie growth of the plants being reduced, above all at this epoch,

e8 & rs:1lt of heat and of insufficient insuletion alung with this lack

of heat, The trensplanting is distridbuted fram December to March, depending
on deleys in the preparation of the soil (evacuation of water from the
bottan linis, defect in asretion lov wells, etG...). One generslly is
interestyd in trecsplanting a8 soon as possible., Yield would de, vhen
vinter is mild, quite proportionsl to the atay of the plant tranmsplanted
in the carth; but, when abnormal ccld spells set in, yields vary very

much sccording to the period of life of the affected plant, apd, from this
fact, acsording to the mmphnting date,

Yar the reiny seeson region, the seeds are arranged in e series
from Xay to July, but with different warivties, as the plante grow old
quickly in the rursery, due to the olevated tempersture, to the intense
insulstion exd favorable hydrenlic conditions. The {ransplantings are
distribuzed, with e complete gonmt of varieties from the end of Jume to
ald-dugust. The possibilities of transplanting eerly depend on the
preparetion of the coil, thus on the arrival of the reins apd of supplying
water tc the irrigatica pmetwark, In lizat eorth, prapsration is eusy,
one can nlso trensplant eerly but a2s thess lcnds drein sesily and risk to
dry out 28;idly at the oend of tie reiny coason, one cultivotes there by
prefererve precasious or semi-prvwcocious verieties whose floworing will
bs eble o0 take plece at an ¢.03h, ¥aere the iiuportent needs of water of
$10 plar; at the time of this criticel phese will be sstisfied, Likewise,
t30 late varieties will be cultivoted in a semi-lov regice vhele the
hydrsulic availsbilities are not used up early. However in & mamged
ragicn, ‘here one oan irrigate or drein ot will, the distridution of
sultures of diverse duretions of ovolution depend on econcmic copditions:
more regulated division of mapusl labor snd money returne, As upderstending
Batvesn rloegrowers, hovever, is necesoary in order $o avoid that the
isolated ovitures snd amsll surieces are the odjeot ~f adnormslly intense
sttacks iy parasites (rets, birds, thefts). The duretion of evolution
being shorter than in 4ry seascn, any retardment in the transplanting
1e0ds %0 on oven more perceptidle reduction ia yield (of. greph V).

In 2be raimy seascn sbous 10 £ of the rise £ields are cultiveted in
presceicus ead semi-presotions varisties, vhils tardy -arieties sre

fr a A g o i . —r——
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Influence or delays in the seeds end transe
X of yiedd planting on the y:l.ald of the reiny season
: L - -, varietios at Tonkir
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' Bpoch of pesds end of
- : r ' transplenting
T —— o SR o o

May June July i-ug. Sept.

Theoretical grapaic representation of the aversgs of several
years of trials effectuated with different varieties on
diverse locatsom.

— Tepresentation of yield! 100 X for seeds in May

o {normel period)

-ten . . » 100 % for transplanting in
June (normal pexiod)

tnﬁnpilnﬁ& on neerly 90 £ of the rice fislds, and the seesonal verieties
on _ ,

. 7. rices of the three moons are cultivated only on & very small
eres {40 to 20,000 ha depending on the years); their oulture depends on
economic conditions (availabilities in menual lebor end in fertilizers)
and logiocal conditions (light aoth. easy t0 prepare, precocious
rains).

In fonas, olimetic conditi.om vary greet p ainoo this country
s%retche: out on mine degrees of letitude (11° to 20° N, lat.). In North
Anam he varieties of rice 11tilized approaches those of Tonkin, The
poriod of reiny seeson is soous a month in retardment (ef. greph VI),
Tho evol.tionsl duretions are slso slightly displaced,
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Coentor-Arnem is @ travsitional zone fram the slimatic point of view.
The mexinam of rein fall takes place in October-November emd often provokes
disestro:s inundations; the cultivetors elso cultivete & region before the
raips from Msy to September, ssy from the 8th month and e region after the
rains frcty mid-November to Mareh-April ssy from the 3rd month,

Fiuvicoetes Compered Graph VI

204 rice growing calendar Tonkin and North Annem
ey pne V640 - :
T In South~Annem, the pluviocnster
" thomer § Toortin] i , is less great. One there practices
1T Theahies SN " a region of rice of the third month,
‘ . and, according to, the regions, rogions
s et from the 8th or ths 10th month traons—
' . planted or sesded in place ia tho 10th
' d erd llth month. In the province of
‘ { Fhuyeh one cultivstes the seme verie-
R0 § b T ties faor periods of the 3rd and of
1 okt wall b the 8th month; the durationsl evol-
S utions are little modified, however
' T e owhneiong. COTtELD varieties slow up in their
::r"" “Wi‘\ﬂ'tw v cyclg during the pericd of the 3rd
month,

-t
Crugogy dule® +‘

- aw Conirg Rrmom (Nvi)
4001 wnou Sud Rocem Quingege: In the oxtrems Scuth-Annem,
ny
: the pluviameter is still more weak
and the temperature more reguler,
The cultivated verieties ars in joner-

o g2 - S el of snort evoluticnal duretions

........

00} U Fob dud FinmarafiBd

Cynroel ian Harvests follow one another svery
i trimester in Khephhoa without c¢lear
Compd distinction in period. In Ninhthuen
‘ . ! and Binhthuan the harvests are made
Sve Rroo » | in July (varieties of the 4th to Sth

- 2 month) and from Decarber to February

... = ! (varieties fram the 7th to Sth momth).

-~

legond of cultural calendars. single line
cxtiwme period, thick linet principle period
84 Direct seeding

In the scuth of Indochina (Cochin China-Cambodia), out of ell of
the healthy rice fields, in out of woter land, one transplants verieties
of voriuble evolution, grouped in very premsture rices (100 to 120 i.),
prametuze (135 to 155 Je), of demi-season (165 to 185 f.), of season
(195 to 210 j.) and tendy (225 j.). However delays in the divisions of
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rsgions .8lightly salted lands, delsy of the rains, e%¢...) can reduce
tiese periods. The verieties o very short duration of evolution having

a quite ntable cycle are sometiies utilised as relief rice tefore growth

or after growth, They are also cultivated for the first of the two rice-
growing periods that are practiced in certain rogicns of Cochin China with
great daiographic density and woll mepaged (warling). The second region
utilises a secsonal vcriety trans) lanted tardily. The demi-sessonal
varieties ars the most cultivctoed ones in the zone of the rainy rice fields,

. Tio seasopal verieties are trans:lented in the low rice fields of thie

Zone and the verieties ere distridbuted in & few provinces. The distrie
" bation o different cycles dspends on agrologicel conditions, but alzo

. on econc:ic conditions.

4 vast depressior, vhose warping is not conciuded, formed from very

" rich alluviums of orgenic meterials, is cultiveted in xdce thenks to the

practioo of double trensplenting. One there amploys pertioular v-rieties,
grouped «ter the eyolutional duretion in premsture verieties (185 to 200-
de), of iesi-sesson (200 to 210 j.), of seacon (210 to 240 J.), and tardy

(240 to 260 j.)s “Certain verieties of dcuble trensplanting are the sems

" a% those of single’ ‘trensplenting end cen be indifferently utilized in these
i Bwo. conditiozs. In pr

overy singls trensplanting veriety having

& durstion of evolution, : 380 days can be trested in dcuble trens-

" ‘plenting.  Double tropsplanting reterds ths duretion of evolution by thres
. waeks for the deni-geesone) verieties and from four to four and one-half

‘\mkn ror tbo tardy ones.

o noutins rices, cultivated in en mportant region of Coohin Chipa and
.- Cambodis, also experiepce different durations of evolutiom pertaining to
. 3ones vhore growsh u'rlm mors or less early,

© Grevh VI nlpo un'iu duretions of evolution of semi-floeting rices
and rioo.: of decrease sdapted to different hydraulic conditions. The
region o the dry sesgon in Cambodie utilizes prmturo varieiies.

: Induchinese rice grovers ‘alreedy possess a caploto set of verieties
cf rice, whose Quraticns of evolution are adapted to the differont agrolog-
ical coxiditions of their oountry which is so varied, It ia %n
dok m:*ﬂzmm.mwmnam
aubex. problem ¢f coumercial ameliorstion for the exporter zones

mst ain at propagating the culture of varieties selected by evolutions
and 4if’erent culturel quslisies, but of the seme commercisl format,

. The problew of the smelioration of the yield depends on aumerous factows,
‘The recosroh far bLetter sdapted vegstal materisl or better utiliser of

. mepure oan be underteken, emong other methods, by the introdustiam of
foreigr varieties, of whied ome will study the resotions in the different
envirorients in meoouu fron seels to tunyhutup arranged in a
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seriss. Jertein successes justily tue development of this method, sbove
all in ths regions where the culture of rice is recent or in csse of

modification of techaique or of wilieu (notebly hydreulic menagement ) .
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