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Prasit Khunsanit 2011: Biomass and Macronutrient Contents of Sugarcane cv. K95-84.
Master of Science (Economic Botany), Major Field: Economic Botany, Division of Science.

Thesis Advisor: Professor Suntaree Yingjajaval, Ph.D. 85 pages.

The total content of macronutrients in sugarcane cv. K95-84 was determined as the sum of the
products of the dry mass and the nutrient concentration of each part of the plant. The plant was sampled on
monthly interval until maturation at the end of one year. The cane or stalk contributed the highest proportion
of the whole plant dry mass. The highest leaf area index at 7 months was 4.8 m’ m-z, and the highest root
density occurred in the 10-20 c¢m soil layer. The whole plant average of dry to fresh mass was 19.4%. The
relationship between the dry mass (Md) and the plant age (t) was a logistic function: Md = Md Md_/

[Md +(Md_-Md )exp (-at)], where Md_ is the highest, Md_ the minimal mass and o the absolute growth rate.
The parameters were evaluated in two parts: the whole plant (Md,,) and the cane yield (Md,.,). For the whole
plant: Md,_=18.88, Md =0.68 ton rai and 0=0.013 day . For the cane yield: Md_=5.99, Md =0.12 ton rai’
and a=0.014 day_]. The rate of dry mass increase was determined as the derivative of the logistic function.
The whole plant had the highest increase in dry mass at the age of 252 days after planting (8.4 months),
whereas the highest increase in cane yield was at 272 days (9 months). The highest concentrations of nitrogen
and phosphorus were found in the leaf, while the leaf sheath had the highest concentration of potassium. The
whole plant nutrient concentration average was derived as the slope of the linear relationship between the total
dry mass and the total nutrient content. For the whole plant, the concentrations (dry mass basis) were
N=0.667%, P=0.113%, Ca=0.148%, Mg=0.118% and K=1.5% when Md,, < 8 ton rai>], beyond which the K
content was capped at 120 kg rai . As for the cane yield dry mass: N=0.636%, P=0.106%, Ca=0.081%,
Mg=0.115% and K=1.322% for Md_,, < 2.6 ton rai-l, before the K content being capped at 35 kg rai .
Potassium was the exception in that its content increased initially with the plant dry mass before it reached a
plateau. The result substantiated the fact that K is not used as part of tissue construct. Potassium accounted for
51% of the total amount of all macronutrients. The macronutrient contents in the cane were about 24%, with
Ca content only 13% of those present in the whole cane. So the cane residues after harvest contribute
significant amount of nutrient for next crop. The study estimated that a fresh cane yield of 20 ton rai ' would
deprive the soil of N=24.7, P=4.1, K=35.0, Ca=3.2 and Mg=4.4 kg rai . The N:P:K ratio for sugarcane was
6:1:10. The period when the largest amount of nutrient was required was at the highest rate of dry mass
increase at 8 months after planting. The replenishing of macronutrients in accordance to the amount removed,

and at the right timing would sustain the soil productivity for sugarcane production.

Student’s signature Thesis Advisor’s signature
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Biomass and Macronutrient Contents of Sugarcane cv. K95-84
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15 kgN 1.358 0.543 0.235 0.148 0.141 1.543 0.156 0.093 0.129 0.084
ﬂEJ (15-15-15) 1.370 0.553 0.220 0.123 0.129 1.483 0.197 0.088 0.139 0.077
ﬁHZ?fEJ 1.283 0.588 0.230 0.133 0.131 1.725 0.168 0.093 0.146 0.085

2

Wudedudy 1.355 0.540 0.220 0.083 1.403 1455 0.175 0.088 0.124 0.074

“Lfn?ffﬁrﬂ.ﬂ 1.320 0.588 0.223 0.108 1.380 1.610 0.174 0.071 0.132 0.074
ﬂ'u’ﬂﬁlﬂ 1.329 0.548 0.225 0.121 0.770 1570 0.166  0.099 0.133  0.080
ﬂ'WQQQ’ﬂ 1.370  0.588  0.235 0.148 1.433 1.725 0.197 0.158 0.146  0.085
ﬂlwchfjﬂ 1.283 0.478 0.220 0.083 0.129 1.455 0.123 0.071 0.124 0.074

Mn: daudasan giaid (2547)
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Y] a o Y ) 9 = 4
nuHanand18oeazgniieen lUdle unaassueslsal (2548) AngnY (2547) uazgsia
[ d‘ 1 U d' a d’a [ o Y A
uazALY (2542) A9A13 197 4 wuhaunasveslSinusigeishaa luiuddes Ae 14.17
keN, 3.0 kgP, 30.41 keK, 4.15 keCa 11ag 2.8 keMg 1agiiuauitavead1o oo agniny 4.45
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- o 1 [ 1 a a v o ] '
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° ya 9 A o = T Y 1+ ' A
mldaunazdesnilgnluggdia lviasigemis uanimnwegndesldilomlnsngnwa
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Tvuvesmsau Tavesdes daiumsaamunUtoyauIaTININNTIN018AI 1Az INT1ZH
! 9y 9 ! Y o Y a = Aa
amanududuvessigesniug ldae sz ldamsodszdivuainmiazlsuusig

d' 1 1 a d! ) 1 =Y [ Q' Y
o3 sng lundazsergresmsan Ta dah llgmsdsaiudanmamuuaniaes
Usnusige1ms Nazuenieergiinisay Ingegauesdoouazlsmavessigoimsiaas

A Ay 9 Y A ) a 1 o
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oasils  wawda fovay  wiad  Usmasine s lunanand 0o, kg rai’
Tulasu, dewan, wiaudy  udy,
-1 -l -l N p K Ca Mg
kg rai ton rai DTN, %  ton rai
douilgn - - - 850 370 4380 28 23
- gI1A% )
RREER] - - - 6.60 3.80 57.90 5.5 33
. ﬁ{ﬂi]ﬂﬁ 8 16.88 31.69 5.35 17.59 4.03 20.17 = -
dootuud 20 18.64 31.29 583 1961 380 21.63 - -
50 18.70 30.77 575 2338 376 2051 - -
8 13.32 29.70 396 1672 277  16.11 - -
dooduru 20 15.19 28.65 435 2044 310 1731 - -
50 16.48 28.14 4.64 23.42 2.97 18.34 = I
1519 8 12.94 23.69 3.07 4.06 1.79 36.50 = I
L‘lf’f]au 20 13.82 24.38 3.37 5.72 1.70 40.47 = -
1hunan 50 15.72 23.94 3.76 987 161 4181 - -
Aunae 15.74 28.03 445 1417 300 3041 415 2.8
GRGAG (! 18.70 31.69 583 2342 403 5790 550 33
ﬂ'ﬁhfm 12.94 23.69 3.07 406 161 1611 280 23

fian: aautlagen dsal (2548) f;mt]ﬂﬁ(2547) LAy qIArLazAUe (2542)
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ﬂ13ﬂﬂﬁ@\1ﬂi$ﬂf’)‘ﬂﬂ?ﬂ mﬁﬂﬁzmumammwmmaaﬂﬂmgmm INUUIIA
@ ) A a ' Y v A1 Ay yq Y a a
AIDYNUDIDDYIWDUATIEUAIULVNUUVDITIADTNITNY ﬂ']“l/lulﬂclslfﬂﬁgmuﬂﬁiJ'lﬂ!‘ﬁW!fﬂT‘iTi
9 a d v A = a A A dgl a 9
Glu@@t’l Lla$'J!ﬂ§1$1"iﬂﬂﬁWﬂ']ﬁLWiJiJ'Ja“]f')ﬂ']Wl!a%‘]JﬁﬂmﬁWﬂ@']‘W]ﬁVILWiJGUL!ﬁWNWﬁNaﬁﬂlﬂ\‘l@@ﬂ

Y
Taslis1eazideanane 117

= =S Y
NIIANHINIAYINTNVDI00Y
UAHNIINAAOI

= a a v v o & =
Anvmasyan Tavedes Tasilgndveiug K95-84 futlaimaassvedlnsins
9
Warugoos USEMhAansys 9108 0.A5Y3 2.UATITIFEN (14° 297 38.008” N 102° 107
A A @ 3 @ Y a
14.29") lgniiodmeeusunau 2551 uaziiuinedlarssunay 2552 Tnsdoeiiony
[ 1< % 1
Uszunm 12 wou Tunifledludlduvsiges laun lulasnulddegas 46-0-0
Woavlosaldgas 18-46-0 TnumaGenldgas 0-0-50 150 0-0-60 ArununiFeunazunaiton
141) 1 Dolomite (Ca 30.41%, Mg 21.8%) Tasimuadasiffenimlsmmsigeriisidsinglu
a 9 o I~ 1 dy ~ 3 A o 1 d%’ A
HaNanVe1908 1Ay Hunsiki (1993) (JuANugIU (M135199 5) 1NTUNNIUIUMTY AD
' ' ~ = = 1 H Y
N=3.0 P=3.0 K=3.6 Ca=4.2 Mg=5.0 190 luam5 199 5 mazlimsgadoanms ldie’1d
= 9 e 9 A A it A 2 A o
wdodlaieliunninlsmangemisndsng lusudiuiey lumsnasesiinenszau
1 [ 9
HanaAN 20 ton rai ' K117 Idoas1ilen1dluaunanesdsil 60 kgN, 36 keP, 144 kgk,

33.6 kgCa 1A 25 kgMg 71015
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q‘ a A A 9 a Y
AN S ‘lJfl'?JTil!ﬁWCﬂE]THWﬁVIQﬂma9”818@111NﬁWE‘W]"UEN@E]fJ

a { 4 Y] a -
1]3111‘(1!‘51@!@1‘1’”5ﬁgﬂlﬂaﬂuﬂ1ﬂﬁ1uﬂaﬂﬁ@, kg rai :

SLAUNANANGS08, ton rai N P K Ca Mg
1 1.0 0.6 2.0 0.4 03

6 6.0 3.6 12.0 2.4 1.5

15 15.0 9.0 30.0 6.0 3.8

20 20.0 12.0 40.0 8.0 5.0

f3: Aaut)agvn Hunsiki, 1993

Y ] o JY I o 1 v Jq Y
lowsuazdnsesszey 1.3 m Ugnlasievieunusdeailugaiuios danouius 1v

L] U

Y
a (2

Y
1iaea1 (Bud) 2-3 maeniou Triiwaznavau ulsldwiileuaazaiia 3 A3 6A51 10: 30: 60
S 3 Jd Aa a + 3 (% dy
nlesiFudiraiaveasnauijenaviua aail

F4
U

A3ah 1 (10%) ﬂ&limﬁru Tseaaoaunindlnalgndos

adedi 2 (30%) Jouaantin iﬁgﬁaé’@m%’njwmu@ﬂﬂa Taeliauses Tadloudn
nauile gﬁ@%’aamqwﬁqﬂgﬂﬂizmm 63 U (~2 1AowU)

a%aft 3 (60%) Jonaantin Gl’s’f'!,ﬁflfﬁ]}@‘ﬁll%ﬁql‘izﬂzfiNﬂéjﬂi Tasliause Tad]oudn
nauile gﬁa%’aamqwﬁqﬂgﬂﬂizmm 152 9U (=5 1A91)

2913 Tile 1dawas duugihiulaen lluaz deandesiunani lsdeeljia

(w2}
ece .

'
o v Y a A

v F '
ﬁﬂ]iiﬁﬁ?ﬁ?ﬂizﬂﬂﬁ"mﬂﬂ AUANANNUMNUNBUAU TIE’J"Iu“lé’]ji]"lﬂLﬂéﬂﬁiﬂﬂHﬁQ
4 a A o =

9 9 1]
ﬁqﬁwmﬂu (Tensiometer) Iﬂﬂiﬁ]ﬁ%ﬁ@ﬂ”lwﬁQQWUﬁWﬁUﬂ@uﬂuﬂizﬂ'}Jﬂ’ﬂﬂaﬂ 10 cm ®1UAN

2 =
14 -30 99 -40 kPa
ﬂ]iﬂi%!ﬁuﬂ]a%')ﬂ]ﬂﬂl@@g@ﬂ
a 9 9 ' 2 9 £ oY )
Nﬂﬁ“b"]ﬂWW"U’EN’E)ﬁ]ElllﬂﬂWﬂNﬁ'ﬁ')ll"llﬁ)\?llﬁﬁlmag‘]fuﬁﬁu"ll’E)Qf)f]ﬁl Gﬁﬁﬂﬂl!ﬂﬂﬂ’)a@@ﬂlﬂu

dosaulng Av 1) wiadrudunenasmveandalueea (Top leaf), luaa (Leaf), Tuuisae

(Dead leaf), MUuaa (Leaf sheath), n1u111379918 (Dead leaf sheath), HaWAN§1908 (Cane
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) [ { . % I o ng o
yield) wazdraunmae lunilag (Cane residues) (@ammﬂummwm, Total cane) HazmauY
1 k4
1AAu1T1 3N (Underground shoot) 11a¢ 2) ¥3aa31510 (Root) HIBTINNIANG 2 §IUITN
Y
AT IN NS BENINUA (Whole plant)

1 @ 1

v '
uammawumumm%’aﬂ FINAATAVDUAASTIU ’qamaamqmaﬁmmgmazmu"lﬂ
Y ¥ Y o " Y Y 1 Ay Yo & ' .

@‘]Jl‘ﬂl!‘ﬂ\i HAIMNUIUATTIDYALUIAUIINDNIATA ﬂﬂ!ﬂTV]b],ﬂmJﬂJ’Ja’Cfﬂ‘VNWNWU@leﬁﬁiﬁju

I 1 Y 3 1 3 9 :j I 1 [l 9
fuznJummaummwmmmmuuu mai’mmmaafmqwmmﬂuwammmmmmazmu Gl"]f
ad A Y 3 Y o ~ o ' dy 3 Ad o ' 1 '
ATAYINUNINIATALASHIDLLNY ANTUNITN 4 WWL%HU‘I/!ﬂﬂi\W]Lﬂ“U@'J@EJNGI,‘L!LLG]ﬁg%'J\TORJ

nmﬁﬂmmé’aﬂnﬂ 30 U
My,=M,+M, +M,, +M,+M,  +M , +M;+M,+M, 4

1o M, = Whole plant mass, M = Top leaf mass, M ; = Leaf mass, M ,; =Dead leaf mass,

M s =Leaf sheath mass, M Ls = Dead leaf sheath mass, M cy = Cane yield mass, M s = Cane
residues mass, M ;; = Underground mass, M ,= Root mass

E4
[

< @ 1 Qy [l 1
510820UAYDINTINUAIDINFUFTIUA1 WA

Y = Y L= ] 9 & dy A A 2
Gllf]quﬁiJ'Jﬁ"]f’Jﬂ'lWllﬂiﬂﬂﬂWif;’!ﬂJLﬂ’]JGI’JEJEJNf]@ﬂﬂﬂﬂu@iuwuﬂﬁlﬂaﬂhﬂlu1ﬂ 0.65m
1 Y 1 2 [~ 1 A A v o Y ~ v A
(3ZHLITUNINAU 0.5 X TLYLTTHINUDI 1.3 m) umulumumua@uimmmaaﬂmmum
a g Ya A o Y qIa 9 v o & A =
ﬂuuamgmﬂumMmu ﬂ@mm%ﬂu (W) 1agInNeay VINNUNUASTUAITUANNN 10

= =1 =} 3 @ (] [ dy
cm U9 50 cm Iaels1eazoealumsnuA108190aTl
luvazmuly

@ A A Ad A v Y o v A A
danmuluntlunaadunudisenainau uenlusazmuluddunauanlunmuy
Y] o I~ Y] ] 1 q'.;
ludau (3TVD, third Top Visible Dewlap) vaanna1Inidludaegagy sauaaaa oulviumns
Y o Yy A a v Y 9y S o ' ~
HAFIUIALIY el sziumsesazunaurasauaaa ntuaauen lutazmuluvssaiui
A (% Y = d‘ [ [ o'.z 1 [ 49; d‘
mideeennniulivua wenluiauysel luviaunisdszunm 20 lu Fanaudazlo fadiud

1 qg;‘ 4 v o J ' [ § {
uaag iy Lﬁi’)?ﬂﬂ’ﬂﬂﬁﬂWuﬁi%ﬁﬁﬁiﬂﬁﬂl@ﬂﬂﬂﬂﬁuﬁ ﬂ’JﬁJﬂ’sJ)N HaZANIVI 1
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luegen

wonsnluwazmulueen lvuaudlnzivaesdmluseauazdr dmualidiuilaie
o A (] @ | 1 ] o '
gavod i hiiude-Udestanuuduiludmlueea Fanade i lleuldudawaz marios

AZUIAURIADUIAAA

A 1 A A T A Y o 3 9y '
ﬂamuwma@@gmmwﬂ% ﬂTlJﬂl‘U uaz“lmaﬂaaﬂ"lﬂwmum IANINNYIIAT LA UNIU

AUdnNa1N LazIdusOUVB AR A Fandadaudaydl @endmannivuia lvgNiga wisd

QU

1< 1 o 1 ) ' 3
feeneaniiuaiulay nae uazllaesvead uenarutenazilded lnsdadidesaiuiiu o

£ 1 1 Y 1 9 9 9 1 o u'.l
811521 5 cm AIVYNFU 1 A1z lsenaudlevonazdaniain 3 dIuved 1 81 ¥WIa
o Yy 9 a v 9 9
ae HWulﬂ’E)‘UGLWLL‘WQ UsziiumsosazulauiinoNIada
A 1o A a Y [ (] A o z £ 1 1o 3 A I
m’admmmmﬂazmu"laiuummmmwammmJﬂcmuluhamgﬂmmﬂm"lﬂLﬂu
a Qa’l A g = a o 9 A A =< Yo 1 o oA 3 A
HANa# INTICREUUUDINUVINYINANANA100YND1Y 12 1ADU ﬂ\‘illﬂﬂ'luﬂﬂ‘lﬂW]G]fuﬂ'lilﬂUmﬂ’J
{ o [ 1 a o 1 [ a 09.:}
(Harvesting index) M udadmvosnananuiaaavesdidosnonlagaaIuMiloauiavue

A 9 A a o Y ' '
e lglsziiunanandidoslunnaz ey

v o HANAAS1EADDY, ton rai
AYUNUINYY = : —— 7 5)
VAT IUNUDAY, ton rai

a o Y 1 1 1 A A v A < A
Nawamma@ﬂimmazﬁmﬂmq = (WFAFIUNUBAU X AFUNITINVINYT) 6)
o ¥ ya Y
'51ﬂua$m@m1mu(mm)

] v ' o =2 g v Y} 1A o =
lLElﬂﬂﬂLLﬁ&ﬂ\ﬂ"UﬁNf]f]EJLmazi%ﬂﬂﬂ’ﬂhﬁﬂﬁ?ﬂiﬁﬁ%ﬂW@ m@mzagmz@mmmaﬂ

Aa Y 9 [~ anl = Y Y 1
sz 20 cm HENIINNAADENLLHITIND UTINTU 20 cm wﬂwwmmmmmaﬁmmaz

u

1 1w ' { J o A o 1
du quaredamiiauysainazsn Fuada euldui dsziindadiudosazvoaunaui
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UIUUDINIDYN (717) Glslfﬂ']u'lmﬂ'llﬂaﬂﬂluﬂﬁ‘m‘ﬂ@’li’)ﬂ']ﬂllﬁﬂ‘l&lﬂ!&ﬂﬂ?ﬂﬂ LU GL‘U’lﬂﬂWﬁ'lfJ"‘]
o dy d' 1 = (% A o Y 1 dy d' 1 = (%
aﬂuwumqmﬂﬂmu Tﬁi’)ﬁTmﬂﬁﬂﬂﬂQTﬂﬁﬁWﬂﬁuﬂiuquQNLﬂﬂ’)ﬂu
_ XeMd,
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m 2Md

J

@
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4 1A Y v vy o A < Y v o 2
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msdszfivfBnasigerrisilsingludes

Usinamgomsyianieinlangludes (V) Aewagusznitwiauiaveunay
4 4 Y
Fudwiy (ma, ) fuanududuganauiuessigomssianie) veauauiiu §a
aums

N, =Md, xC, (7.1

N2 )= v (ron) 1900k o )

J \rai ton (7.2)

g
100g

v A .

[ a Y [
¥iia19 i Ao5IEIITUARz YA 1AUA N, P, K, Ca 1Az Mg
a qul 1 a 3 1< a a 09.:’ A
ﬂiu?m“ﬁ’lﬁ]'ﬁ]’n’i'lii'Jll'I/NWN@LM'@%“HH@UHLIIuWﬁi'JiJle@QﬂiﬂJTmﬁ’lﬂ@’lW'ﬁ%uﬂuuﬂ

Using lungaz sudiuvedos deauns
Nwi =Npi+Mpri+Npsi+ Nprsit Ney + Negi + Nysi + Np; ®)

e Ny;=15musmormnsaiia i ﬁ’JiJﬁajﬁTiiJﬂ,kg rai

Ny i=d5mnasmoninssie i vesdruluaa, kg rai’
Nppi=dsmnasmomsyia i vesdmluuiene, kg rai’

N si=Usmasgommssiia i vosdrumuluea, kg rai

N prsi=Usmasigennseiia i vesdunmuluuiene, kg rai’
Ny = 15unusnemisyila i vesdiunanand 100, kg rai
Ncgi =15mamgemsyia i veduddeeiinde, kg rai’
Nys; = Usunusaemisvia i wesdrumi, kg rai’

Np; =5nus1901mssia i v09d9U510, kg rai
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A L 4 9 o A v 2 a A g o 9 v
MIAVAUVBINIANGIVOINVLIAFTUAY FIUM TN LU UTATININIIA DY
=) Y o a A Aaa 1 dydq/ IS J v a A ..
NIDMULIALHAT AnBazMIAD Tnveadalisdaguil Danyastluilanduasiadn (Logistic
. a Y <3| @ . .
function) Aordunsvesmsan Talanyuziilu 1A S n5e sigmoid curve M3 14
J o a A a a { 1 4 J
WenduaedaganeuremaanTavesiez lansilinnuaeriiowesdoyadninldauns

FUFUAT

9 v 1
¥IAV990RENIMUATIDIGHTINY aTneFUIeAIsauMIaeIaAnd 1T UAIN

duius seriannauiavesdesiuety ladeauns

Md, Md,,
Md, +(Md,, - Md,)e *"

Md =

©)

e Md=urauiaveidos, ton rai
¥y A 9 A g9 o 9 .1
Md ;= 17aurAUsuALIN00988 19891198, ton rai
¥ 4 g -1

Md,,, = 11uAIgagAIad 080181, ton rai
a=masniazieumslasuuilasuia (Absolute growth rate), day
¢ = 01Y, day

= IS v o Y o A a o y 4 = '
Md = Tianunineiluldnwnadesninuaniourananand1dosd9zleus A

=
asnNItl

v o A ' A4 4 o
’E]lgwu‘ﬁ"llﬂﬂﬁllﬂ1iﬁﬁ)’é)ﬁ51ﬂ1i!W3J"UleJ’Ja%’Jﬂ1W{5]’EJ@WEJT]LWM%H ANTTUNIT

(10)


http://en.wikipedia.org/wiki/Sigmoid_curve
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M Md,, Md,, waz o vesaumsaedaan eunsosiuim la laold Tlsunsy

Microsoft Office Excel i1} Solver
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9 Y 1 A 1 A g a a 9
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AAATNINUVBDYAANLIADBYNDIY 90 I ﬂuﬂigﬂ\CILﬂﬂlﬂﬂ'Jﬂ@']quigu']m 360 'JUIQEHJ

Y
srazideanne lil
9y
ANVUFIVDIAY
<3 v a a = A g B o
AUANVFINNILAVAIAUIUDIYANITHY TVD (Top Visible Dewlap) Farau
= a a 4
AABUANUA 1 (SPAD index) ttagilsuanaslsWaavesluy

o v A P LY 1 ~ Y] [V 1 v A =)
ondmaniauysaingannaed i 1diauiadinim Jamarinnudervesnly
' ) Y
Nulie10g @101 Chlorophyll meter (51 SPAD 502 U35 Minolta Camera, Japan) 910114
] I~ - [} <3
wzuruluduaenanviia 0.25 mm” ugluaisazale DMF (N, N-Dimethyl formamide) (AU
{ Aac [l 1 o { o 1 {
Tunilanazguvglidvauluda liliddsuvased Wiaisazaen 14 lUiammsganauudan
A 9 A a d 1 Aa o
ANVINIATY 647 118 664 nm AeIATIAN Tas T Talimes (31 DU 530 UTHN Beckman
o a a 4 a 4
Coulter Inc., U.S.A.) a1uianilsuianae 1sWaate (chl a) nas 15Waall (chl b) uag

A0 15Wadnanua (chl total) AANAT
Chia =[(-2.99x A 647)+ (12.64 x A664)|x Vol /(X x Areax100) )

Chib =[(23.26x A647) - (5.6x AG64)|x Vol /(X x Areax100) (12)
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Chltotal = Chl a+Chl b (13)

4 a a Jd a 1 -
e Chla, Chlbuag Chi total AoU5uanas lsnadsian1e, gm”
A647 A9 AINTYANAUFIUAINANNGIINAY 647 nm, ATATIU
A664 71D AINTYANAUTIUAINANNGIINAYU 664 nm, AITATIU
A a d' 9 [
Val A0 USuasyesansazare DMF fl¥ana, ml Vol
A [ ! =) [ Y a A Y 9 a
X fio daaumsdesnaisazate (IMnuUlsuasesazaieisuausaelsuag
[ ~ A Y ¥ A o usj = Y 9 a 1 1
MsazalenanInimsdenadl Iaeasananswsniianududugunulisueiua
v Y
qanauuasldinu 0.8) lunildawiiiy 1

A & 4 AQY o 2
Area foNunveslunlsana, cm

v o Jda 9 ' Vo oA ~ A a ~AY Y
ANNFUNUTIFUFUATITEHINmssianude lutazlsunanas Isiladas 7ld
v lflsziiulSinanas Isiad vinmsiamasianuaslu tldaunsodsaduldsias)
2
Taglideunzluliladanaslslad lminnass

Y

wunly

k4 ]
A A 1

1T W 1 { o : o ' uaj @
guaredelunlanuanysasuiunil sanadauaaz 1o mniuianuiuaazly

=< 9 !

9 A (% dy A 1 Aa o . A 9 o A @
Mmansosianunly ('u;u LI 3100 US¥N Licor Inc., U.S.A.) NONNUATIIUUNDUDYA (FU

U a

£ = 1 9 A g// Y
LI3000A) "]Nﬁ']ll']ﬁﬂﬂuﬂﬂﬂ?ﬂ'NiJﬂ'N\‘]LﬂﬁstU@Q‘VNGhJ (W% g) mmmnqqqmaﬂu (WLmax)

Lav,
Y a 4 [ o Jd Aa 9 1 [ dy d‘ [

wazganmenly (L) 14 Anngdanuduiusidaduasiseninuiaaaveslunuiiuivews
a 4 g { 1 ] I 1

azlulaeldgaumadadunss y=a+bx 1ijo vy Aoiunluvewaazluinuseiu cm’ dau
[ ] I o o A o g { gj

X do wagavedluudazluliviedly ¢ anuduiuinldvzlddnnamiunlunsduan

yraaauodluNIdu aeaung
AL :a-l-beL (14)

A £ 4 2
o Ap=wunwesly, cm
Mf; =uadauealy, g

a = MAINYBIANMT, cm’
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b= MAINVDIANMT, cm’ g |

9

a 4 a 9 9 a 4 dy ~ Yo A
'Jlﬂﬁ'Wﬁﬂ?ﬁm‘UIﬁ‘U@QE)E)f]ﬂ')ﬂW']ﬁHJm@ﬁﬂlﬂﬂWUﬂiULla%Nﬂﬁqﬂﬂﬂu

. A o 1 1 zﬂy ~ as/' o Y QSJJ k4 2 -1, Y
Leaf area ratio (LAR) ﬂﬂﬁﬂﬁ?u33ﬁ3’]\1wuﬂﬁlﬂﬂ\iﬁﬂﬂﬂﬂujallﬁﬂﬂﬂﬁmﬂﬂlﬂﬂﬂ@ﬂ (m kg ) e

aung

LAR = L (15)
Mdy,

A & dq o 2
o Ay = nunlunaviue, m

£
Y 4 @
Mdy = 3110011399099 08NIMUA, kg

Leaf area index (LAI) fodadiuszrinnunlunimuanuszozilgndos (m'm”) deauns
A
LAl = % (16)

1 P=3382IsHINAY x 5282TLNAN0Y, m

=2 dyw (% ddy A ad A ' dy A 3 % dy A [
Tumsanuiidaasinunlugedisne ﬂ'lWﬁ’Vﬂiﬂl@\?WUﬂiﬂﬂdﬂhﬂﬂﬂwuﬂﬂgﬂ 9N

Y H
~ A =

aumsf 16 uazia lagldinsosiaaatinunly (31 LAT 2000 USHW Licor Inc., U.S.A.) 4392

Y v ddy d' Y v o d' (% =i =1 1 d'
Tmaytinunluinlesass TaslmirianasveuniodianfToumenssninauasngninaqu

[ [

ameludeslumlamlSeuiisunuuastiaueni lulies lsiUnnquedia Jauasdiouen 1 9a

9

udriauaaluselgnszninedosuaazind 4 gaaenilannd fusuiisnou 4 und Taeng

v @

WrlauasiszaumAuLazdenulasInarveilasilgn Jaaeiioannsamsian Tnves
Y
GLd

. A o ' Ay A qgj Y Y ;I 2 -1 Y
Specific leaf area (SLA) Aodadiusznianunluiavuaiuuiauisvesluiaue (m’ g ) 1

HAAIMTAZ AUV Y AITUNT
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SLA :Aﬂ (17)

] 4
o Mdy=wrandawesluniue, g

v Y v
. o 1 1 @ @ - 1< 1
Specific leaf mass (SLM) flodaaiuserinawauravedluiavuatuiuinly (g m”) dudiu

ALV SLA AT

sty = Maws (18)
Awr,

Y k)
Leaf mass ratio (LMR) Aodaa U3z 190 aume 1 nuafuuanianivnuauo10oe

(kg kg ) AIANMS

LMR = Mdy, (19)

Mdyy

Y Y
MIazMeIAUNED0Y

A o v A s 1 A o Y 1 v J Qy
Laﬂﬂﬁ1ﬁﬁﬂﬂﬁhﬂuimﬂ’q@] qmaanmaaamu%u NAN uazﬂ’mﬂ Glﬂlﬂu"]fuﬂ'l'ﬁ
A 9 [~ qy o 1 Qa’ 1
“]J‘i%il'lm 5cm ﬂaﬂﬂ!ﬂaﬂﬂﬂﬂﬂ'ﬂflﬂ AU WU NI EIUNA VDI UE I ‘Uii%ﬂ‘lﬂ’iﬁflﬂ
= 9 Y Aa ' = Qa; 4 4 @ 1 o
‘(’J'l\?ﬂﬂﬂ'zlfﬁ!ﬂﬂ'lﬂglﬂﬁuﬂ uﬂulluimmummﬂizmm 2 UIN AUAYUATOIUARNIDY I IR

1 a I v dy P
MWD A9 (318911Ka IANMANLIN)

1 a .
A1UINY (Brix, g/100g)

[

AdIBINT 04 Digital pocket refractometer (U?ﬁ‘ﬂ Spectrum Technologies Inc., U.S.A.)

' Yy 9 o 3 . -1
AMANUVUTUVDINYNATAYNIHUA (Cs, Total solute concentration, mmol kg )

[

AR8IATDI Osmometer (;'u Vapro 5520 15HN Wescor Inc., U.S.A.)
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MANUYUNIA-ANYDITITAZ DY (pH)

[

a3 Wi (EC, mS em™)

v 9

TARIEIAT B4 Cardy Twin EC meter ( o HORIBA, U3H% Spectrum Technologies

Inc., U.S.A))

4 a
29AdsENoUVBINANAR
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b4
v A

MutuNananaa 13 (ton rai’) 314810013 (cane rai’) HazNIAVDIS AT

R y naranilasgey (ton)
WaNas (tonrai ) =——
= = ] .
Wunulasges (rai)

R iols G ) NuIua luasees (cane) < 1600

Y v
Wunulasdos (rai)

wananLlasgoy (ton)

e (kg cane') = - — :
NuUIUAIMoulasgoy (Number of cane)

f1C.C.S (Commercial Cane Sugar)

Y
t%

a o A A » a o A o w 9y
’Jl,ﬂﬂ%Wiﬂﬂllwuﬂlﬂiﬁlﬂh'ﬁ)’)ﬂﬂlﬂﬂ UIYN UIAANTYT 1NA Iﬂﬂ%ﬁﬁllﬂﬁ

B (100 -F) (100-F) (100-F)
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135m3dadaso lil

ARIBIATDY Cardy Twin pH meter ( UTHT Spectrum Technologies Inc., U.S.A.)
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A 1 a 4 . I " Y a 3 A g} g’
B A9 A1UINY (Brix) U3 000 TINIaVDIVDILUINAZA 181N Hmauag
Q' A d‘d 1 oy 9 v 9 d‘ 1 a o
ﬁ'\‘]lﬁﬂ@ﬂu) ‘wmfﬂumaaﬂ INWIATOI Refractometer 37U ATR-S (UsEN

SCHMIDT+HAENSCH GmbH & Co., Germany)

A 1 Qdy p I 19 a £ o o o [
P Ao ﬂ11‘1/‘|€‘ﬂi§5] (Polarlty) L‘]J‘L!ﬂﬁ’E]EJﬁ%L“]S\ﬁJ'JﬁIﬂﬁ]ﬂ§$ﬂ1m°ﬁ\1’dﬂ‘wu‘ﬁﬂﬂﬂ1%’0{l
3’ Ao Y A aa 4 . 1 ~ A
uWﬂﬁ‘yIﬂ‘iﬁ‘ﬂ’m&]’JﬁJLﬂiﬂﬂwaﬁm@lﬁ]i (Polarimeter 3U Saccharomat NANNYIINAU 587 nm)

(U5HM SCHMIDT+HAENSCH GmbH & Co., Germany)
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A 9 [ A A Y [ 1 A Y
oY mmmﬂumuau o Gl‘iJfJf)ﬂ Glf]Jﬁﬂ ﬂT]JGl‘Uﬁﬂ R LASTINICYNUINTIUAAAILNDDDY
=\ d? 9 1 9 = LY 1 Q' d?
UBIRUINUU fJﬂnumuﬁlmmzmﬂmmmmzumﬁumﬁﬂmmwmu
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ANTNN 9 HAVDYATATIUITDIASVDINIAUVIADUIATAVIILAATTIU NUIDDYY
'Y Y d oA ¥ D) ' A
ATDYATNIAUVIADNIATARAYAIU 51NTDYQLY 39, Gl‘]Jﬁﬂ 31, 1131 28 uazmﬂum 25 d93UN
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puny 61-81

v 9
M3 6 AtwesmiAy InvesuIadesnanuaLg K95-84

Days after planting

Parameters

89 119 147 177 204 236 263 296 323 352 Avg
Height (H), m 6.0 1.3 1.7 21 25 28 29 33 3.6 -
Whole fresh mass (Mf,), ton rai’ 22 147 200 26.1 334 393 373 427 382 518 -
Whole dry mass (Mdy,), ton rai’ 06 29 37 54 74 94 92 119 119 162 9

Cane yield fresh mass (MdCY), ton rai’ 07 44 6.7 85 11.1 127 119 139 123 17.1 -
Md,, / Mfy,, % 28.0 199 184 20.7 222 240 246 279 31.0 312 248
Mf., / Mfy,, % 304 30.1 332 326 33.1 324 319 326 322 330 321
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Dry mass, ton rai ! Dry mass, ton rai ! Dry mass, ton rai !

Dry mass, ton rai !

0.0

P RN 3
T *

F—
T

30 60 90 120 150 180 210 240 270 300 330 360 390

L L
T F

30 60 90

120 150 180 210 240 270 300 330 360 390
Days after planting

30

—— Top leaf

—— Leaf

—x*— Dead leaf

—&— Leaf sheath

—%— Dead leaf sheath
—— Total cane

—O— Cane yield

—o— Underground shoot
—— Root

—— Leaf

—%— Dead leaf

—&— Leaf sheath

—»— Dead leaf sheath
—o— Underground shoot
—{— Root

—0— Leaf
—%— Dead leaf
—&— Total leaf

—A— Leaf sheath
—*— Dead leaf sheath

—&— Total leaf sheath

[ 1] J 1 [ Qy ] [ [l
ANUFUITUT AN UL AN IBUdIUA19Y YoB0s A) FoyanndIu B) Joya

1 Y o = ~ Y 1 ~ Y
NNFAIUINLIUA LUAL C-D) wssumeuuaniesenlu-muluaanas Nuvieane
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M 2 H
M3190 7 wrauiaueuAar FUAIUUDIB00 (ton rai ) NOIYAA

Days after planting

89 119 147 177 204 236 263 296 323 352
Plant parts Dry mass, ton rai |
Top 0.1 030 0.2 0.2 0.1 0.2 0.1 0.2 0.1 0.2
Leaf 0.3 1.0 0.8 0.7 1.6 1.0 1.1 0.3 0.3 0.4
Leaf sheath 0.2 0.7 0.5 0.9 0.8 0.5 0.5 0.6 0.5 0.4
Dead leaf 0.002 0.04 02 0.4 0.4 0.7 0.4 0.9 0.8 1.0
Dead leaf sheath 0.01 004 02 0.3 0.1 0.2 0.3 0.8 0.6 0.7
Total cane 0.002 04 1.5 2.3 3.8 6.1 6.0 8.2 8.6 125
Underground shoot 0.3 0.2 0.4 0.3 0.6 0.6 0.5 0.6 0.6
Sum shoot 0.5 2.8 3.6 5.2 7.2 9.2 89 115 115 1538
Root 0.1 0.2 0.1 0.2 0.2 0.2 0.3 0.4 0.3 0.4
Cane yield 0.8 1.1 1.9 2.8 2.6 34 3.5 4.9

ShoottoRootr:a»tio,tonton'l 53 14.8 27.2 20.0 29.0 40.5 24.8 26.4 29.2 334

v 9
A15191 8 mim]mmummumauﬁ’a (Mdx100/Mdy,) vounazrudIwlsouneuniuua

4 1
UHITINNINAYDIBDEND1gA1)

Days after planting

&9 119 147 177 204 236 263 296 323 352

Plant parts Dry mass partition, %

Top 10.9 9.3 43 2.8 1.7 1.7 1.3 1.3 0.9 1.3
Leaf 46.0 339 212 134 218 10.3 11.6 2.6 2.3 2.6
Leaf sheath 24.9 24.8 14.5 16.9 11.2 5.6 5.1 4.8 3.8 2.4
Dead leaf 0.3 1.3 5.6 7.5 5.6 6.9 4.2 7.6 7.1 5.9
Dead leaf sheath 1.9 1.4 4.8 5.5 1.7 2.0 2.8 7.1 5.2 4.3
Cane yield 15.5 16.8  23.0 20.8 249 293 284 284 299 30.5
Total cane 0.4 122 404 427 50.7  64.8 64.8 69.0 724 77.4

Underground shoot 0.00 1094 5.93 7.07 4.11 6.49 6.64 441 5.20 3.61
Root 15.6 6.2 32 4.1 3.1 2.2 3.6 3.1 2.9 2.6
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100%

= Top leaf

90% o Leaf
c 80% o Dead leaf
8 70% Leaf sheath
E_ 60% @ Dead leaf sheath
§ 50% @Total cane
g 40% Leaf sheath ;r::ter ground shoot
S 30%

20%

10% § Underground shoot

0% .

89 119 147 177 204 236 263 296 323 352
Days after planting

M 2 k4
PN 3 mmmmumauﬁqﬁuawumumm ﬂlﬂﬂé}ﬂﬂlﬁﬂﬂﬁlﬂﬂﬁaﬁ\‘]ﬁﬂﬂ

v Y
M9 9 AdeoaziunauieneulIada (Mdx100/Mf) LENATNTUEIUANY VDIBDY

Days after planting
Avg
89 119 147 177 204 236 263 296 323 352

Plant parts Dry mass to fresh mass, %
Top 23.8 16.3 154 19.1 179  20.0 19.1 224 196 263 20.0
Leaf 298 256 279 265 406 309 313 324 308 358 312
Leaf sheath 243 19.5 188 40.8 238 202 224 260 247 320 253
Dead leaf 286 589 685 681 824 857 837 862 822 824 732
Dead leaf sheath 594 347 520 612 309 205 8.5 791 612 619 543
Total Cane 143 11.1 128 132 168 21.7 219 243 288 288 194
Underground shoot 27.8 268 249 271 278 277 280 31.7 32,6 283

Root 331 201 597 865 326 286 309 338 297 357 390




33

ANz IMmiaNuduiusIFuduasIiueIgueddes (a15190 10) A1
U { 1 :I' Q' -4 - - QU O'Q/ { $
Fun lauaaandeeliniaaanaInuANNAY 141.1 ke rai 'day”’ (HanFui2) luvazniuiaus
2 L2 0 e g A . L2 .
NINVANNTY 37.9 ke rai 'day” (HaAFUN 3) dIunI0v0IS1@ANNUY 45.9 kg rai 'day’

(afgsui 4)

Y v o 1 @
ﬂTi'l\‘i‘ﬁ 10 ANUFAUNUTISHINDEY (t, day) NUAINNE (H, cm) LLﬁmJ'Ja%’Jﬂ']W‘Ung@‘EJ

e 1 Y o Yy 9
(ton rai 1) Lla$5$°ﬂ'J’NN?ﬁll;ﬁ\‘lﬂﬂﬂ')’lﬂii\?ellﬁ]\iﬁu@@fl

Function no. Linear functions R
1. H = 09983 x t 0.937
2. Mf,, = 0.1411 x t 0.881
3. Md,, = 0.0379 x t 0.878
4. Mf, = 0.0459 x t 0.875
S. Md,, = 0.0107 x t 0.811
6. Md = 0.0383 x H 0.908

HINYLHe AvHUA1N W=Whole plant {8g CY=Cane yield
A~
maaﬂ!mzwuﬂmm‘lu

v o J 1 1 a Jd A J g { =
ANVUANUNUTIEHINATNITIUEDIAN 6UE]\ﬂ“lJ ®MINN 11) Llﬁﬂﬁ’ﬂﬁuﬁiﬂh

v o da ' [ A 3
anuduiusIFuduasesznINHaguueInuenly (L) fuanuniundsvesnsly (Wi

9
v o Jdo @ @
sazlianuduiusiuraguuesnnuenlugunuanunlugega (w,, ) msgaziuly

Lmax:

a dy ~ l < Y Y v 1 9
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3. A= 83.812 x WLavg 0.476 196
4. A = 62505 x W 0.524 196
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v Y H
msad 12 madanuguvealudooiug K95-84 Nawysel $1un 254 lu S.D. fio Standard

deviation
Area Avg Max Length Fresh Dry Mf /A, Md/A
width width mass mass

Statistics

(A) (W) (W) ™) (Mf)) Md))

cm’ cm cm cm g g gm’ gm’
Average 346.46 4.19 5.64 80.95 15.28 4.78 448.96 139.90
S.D. 120.27 0.64 0.85 23.69 5.09 1.59 100.99 31.47
Maximum 587.19 5.50 7.00 124.43 23.48 7.34 744.85 232.10
Minimum 23.39 1.50 2.30 15.73 1.06 0.33 243.96 76.02

$ J a Jd 1 Y v
ﬂ1§1\1‘ﬁ 13 MWITIURDTANG ﬂJ@\?GlTJE)E)ﬂW‘LlT;‘ K95-84

Days after planting
Parameters
89 119 147 177 204 236 263 296 323 352
Planting spaces, m’ 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65 0.65
Leaf area, m” 037 1.87 220 2.13 3.12 246 273 074 0.73 0.92
Leaf fresh mass, kg 0.19 097 1.14 1.11 1.62  1.28 142 038 038 0.47
Leaf dry mass, kg 0.06 025 032 035 0.66  0.40 044 0.12 0.12 0.17

No. of green leaf, per m> 370 660 262 251 272 283 158 197 131 110

LAI m'm’ 0.58 2.87 3.38 3.28 480 3.78 4.20 1.14 1.12 1.41
LAL,, , mm’ 047 223 2.49 3.23 387 4283 4.21 4.68 4.78 4.59
LAR,m kg’ ..~ 205 211 198 105 113 070 078 018 017 0.6
LMR, kg . ke' .. 031 028 029 017 024 011 013 003 003 0.3
SLA,m’ g, 0.007 0.008 0.007 0.006 0.005 0.006 0.006 0.006 0.006 0.005
SLM, g m-zleaf 15291 133.11 144.84 163.82 211.16 160.86 162.87 167.76 159.26 185.51
Lf}’e) LALI, leaf area index = leaf area per planting spaces

LAR, leaf area ratio = leaf area per whole plant dry mass in planting spaces

LMR, leaf mass ratio = leaf dry mass per whole dry mass in planting spaces

SLA, specific leaf area = leaf area per leaf dry mass

SLM; specific leaf mass = leaf dry mass per area = 1/SLA
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1 Y v
118z A1 Fraction of sky visible (lan1amsaaiamasiinunly)
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<} : 1w 4 a 3 a 3 1 ]
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VUL 3.31 kgm”
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4 v I
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Days after planting

Parameters

89 119 147 177 204 236 263 296 323 352
Sampling area, m’ 0.325 040 0.65 0.65 0.65 065 0.65 0.65 0.65 0.65
Soil volume of depth zone, m’ 0.013  0.016 0.033 0.033 0.033 0.033 0.033 0.033 0.033 0.033
Total fresh root mass, kg 0.06 022 0.05 006 0.16 0.17 026 0.28 030 0.30
Total dry root mass, kg 0.02 0.05 0.03 0.04 0.06 0.06 0.08 0.09 0.09 0.11

-3
soil

Total fresh mass density, kg m 445 14.02 1.65 189 499 535 801 8.68 9.13 9.28

Total dry mass density, kg m”> 147 282 094 119 1.70 172 247 292 274 331

root soil
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Days after planting

Soil depth, 89 119 147 177 204 236 263 296 323 352

Cm Root dry mass, gm”

0-10 19.9 16.1 12.6 7.8 14.2 14.6 21.6 416 38.0 26.4
10-20 16.7 71.8 26.0 40.0 58.4 64.4 834 854 78.5 98.7
20-30 154 15.4 6.7 7.2 9.2 4.3 12.4 10.8 18.0 33.7
30-40 6.8 9.5 1.8 4.7 3.4 2.4 5.2 8.0 1.8 5.5
40-50 1.0 0.04 0.5 0.9

Sum 58.8 112.9 47.1 59.7 85.2 85.8 123.5 1458 136.8 165.3

GﬂﬁNﬁ 16 ﬁﬂdauuaauﬁ’qmmimiuudazizﬁu%uﬁmﬁauﬁ’umaﬂﬂﬁywm (%)
Days after planting
Soil depth, 89 119 147 177 204 236 263 296 323 352 Avg

Cm Percent of total root dry mass, %

0-10 339 14.3 26.8 13.0 16.6 17.0 17.6  28.6 27.9 16.1 21.2
10-20 28.4 63.6 55.3 67.0 68.6 75.1 68.0 58.6 57.6 60.1 60.2
20-30 26.2 13.6 14.2 12.0 10.8 5.1 10.1 7.4 13.2 20.5 13.3
30-40 11.6 8.4 3.8 8.0 4.0 2.8 42 55 1.3 3.4 53
40-50 0.8  0.03 0.4 0.6 0.4
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Root fresh mass density, g m3
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U1M331U (Standard deviation)

Nutrient concentration, %dry mass No. of
Plant parts
N P K Ca Mg Samples
Leaf 1.55(0.24) 0.26(0.06) 1.57(0.58) 0.31(0.11) 0.17 (0.04) 22
Dead leaf 0.49 (0.07)  0.10(0.02) 0.22(0.07) 0.72(0.13)  0.21 (0.06) 5
Leaf sheath 0.46 (0.15)  0.10(0.05) 2.06(0.76) 0.14 (0.06)  0.10 (0.05) 22
Dead leaf sheath 0.25(0.08) 0.03(0.02) 0.61(0.04) 0.15(0.06) 0.18 (0.09) 5
Total cane 0.76 (0.48) 0.14(0.08) 1.06(0.55) 0.15(0.16) 0.13 (0.05) 37
Underground shoot 0.75(0.31)  0.13(0.03) 0.54(0.31) 0.07 (0.03) 0.08 (0.04) 16
Root 0.63 (0.10)  0.12(0.04) 0.72(0.35) 0.22(0.07)  0.07 (0.03) 22
Average 0.79 (0.48)  0.14(0.08) 1.14(0.76) 0.20(0.17) 0.12(0.06) Sum=129

Ms19h 18 MdadIuvoInNUdUIUV0IT1901415

Parts N/P K/Mg Ca/Mg (K+Mg)/Ca
Leaf 6.29 (1.39) 9.74 (3.59) 1.92 (0.76) 7.16 (5.16)
Dead leaf 5.30 (1.12) 1.05 (0.34) 3.58 (1.14) 0.60 (0.13)
Leaf sheath 5.22 (1.43) 21.68 (6.94) 1.39 (0.33) 16.66 (5.04)
Dead leaf sheath 12.08 (4.18) 3.35(0.73) 1.00 (0.38) 4.81(1.57)
Total cane 5.75 (1.94) 8.60 (5.09) 0.97 (0.59) 11.72 (5.83)
Underground shoot 6.08 (2.80) 7.68 (4.47) 0.94 (0.28) 9.18 (3.51)
Root 5.70 (1.32) 10.23 (3.96) 3.18 (1.09) 4.26 (2.88)

Average 6.01 (2.26) 10.69 (7.16) 1.68 (1.11) 9.50 (6.39)
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Days after planting

Nutrients 89 119 147 177 204 236 263 296 323 352 Avg

Mass weighted average nutrient concentration, %dry mass

N 1.16 1.21 0.66 0.77 0.98 0.86 0.91 0.67 0.51 0.51 0.82

0.24 0.23 0.17 0.16 0.17 0.10 0.12 0.11 0.09 0.10 0.15
K 2.21 2.12 1.94 1.45 1.81 1.19 1.10 1.00 0.70 0.58 1.41
Ca 0.20 0.25 0.20 0.26 0.17 0.20 0.13 0.15 0.15 0.11 0.18
Mg 0.14 0.20 0.11 0.16 0.16 0.11 0.12 0.10 0.13 0.11 0.13
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Days after planting

Details

89 119 147 177 204 236 263 296 323 352
Md,,, ton rai 0.6 2.9 3.7 5.4 7.4 9.4 92 119 119 162
Nitrogen, kg rai 7.0 35.6 245 41.6 725 81.0 834 792 61.1 837
Phosphorus, kg rai’ 1.4 6.9 6.2 85 128 9.8 11.1 134 112 163
Potassium, kg rai’ 13.3 62.1 71.5 78.1 1347 1127 1013 1184 83.7 945
Calcium, kg rai 1.2 7.4 7.2 14.0 128 18.7 123 17.7 18.5 178
Magnesium, kg rai 0.9 5.8 4.2 89 119 10.4 112 124 148  17.1
Ny kg rai 23.8 117.8 1137 151.0 2446 2326 2192 2410 189.3 2294
Npw / Md,% 39 4.0 3.1 2.8 33 2.5 2.4 2.0 1.6 1.4
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Nutrient content percentage
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Days after planting

Plant parts

89 119 147 177 204 236 263 296 323 352
Leaf 51 251 128 9.8 325 20.0 233 7.9 6.0 8.1
Dead leaf 0.01 0.2 1.0 2.1 1.8 2.9 1.8 5.5 4.9 5.7
Leaf sheath 1.1 3.4 2.3 3.7 37 2.1 24 2.1 1.7 1.4
Dead leaf sheath 0.04 02 0.6 09 04 0.3 0.6 1.7 1.0 0.9
Total cane 0.04 33 6.1 20.5 294 45.0 49.4 55.0 425 615
Underground shoot 2.4 1.2 30 3.1 9.3 3.7 4.6 33 39
Root 0.7 1.0 0.5 1.7 1.7 1.3 2.1 2.5 1.7 2.3
Total Nitrogen, kg rai 70 356 245 41.6 725 81.0 834 79.2 61.1  83.7
Leaf 1.0 4.8 2.7 24 63 2.6 32 1.1 1.0 1.1
Dead leaf 0.002 0.0 0.2 0.3 0.5 0.6 0.4 0.9 0.7 0.8
Leaf sheath 0.3 0.7 0.4 0.7 0.6 0.3 0.4 0.5 0.3 0.3
Dead leaf sheath 0.01 0.0 0.1 0.1 0.0 0.0 0.0 0.1 0.0 0.0
Total cane 0.01 0.7 2.3 4.1 4.8 5.3 6.2 9.1 8.3 12.7
Underground shoot 0.4 0.4 0.6 0.3 0.8 0.6 0.7 0.6 1.0
Root 0.1 0.2 0.1 02 02 0.2 0.3 0.9 0.3 0.5
Total Phosphorus, kg rai’ 1.4 6.9 6.2 8.5 12.8 9.8 11.1 134 11.2 16.3
Leaf 7.8 290 108 6.6 40.6 14.5 14.7 5.4 43 6.5
Dead leaf 0.01 0.1 0.6 1.0 1.0 1.1 0.5 2.3 1.5 1.6
Leaf sheath 44 225 16.6 233 206 12.2 9.1 8.9 6.4 4.4
Dead leaf sheath 0.2 0.5 1.9 2.6 1.0 0.5 1.3 22 0.6 0.0
Total cane 0.04 5.1 388 40.6 68.0 78.8 71.1 938 679 770
Underground shoot 4.1 24 2.8 2.3 4.7 3.1 1.7 1.6 2.2
Root 0.9 0.8 0.5 1.1 1.2 0.9 1.5 4.1 1.3 2.8
Total Potassium, kg rai. 133 621 715 78.1 1347 1127 1013 1184 83.7 945




M3199 21 (619)

54

Days after planting

Parts
89 119 147 177 204 236 263 296 323 352
Leaf 0.6 47 3.1 5.3 4.1 4.7 3.6 1.4 1.5 2.0
Dead leaf 001 02 13 2.7 3.6 5.4 2.0 6.8 6.0 6.9
Leaf sheath 0.3 1.1 0.6 1.3 1.0 0.8 0.4 0.6 0.5 0.4
Dead leaf sheath 0.03 0.1 04 0.6 0.2 0.2 0.3 0.9 0.5 0.4
Total cane 0.01 04 13 2.9 34 6.2 5.0 6.3 8.9 7.2
Underground shoot 03 02 0.5 0.2 0.7 0.3 0.3 0.5 0.2
Root 0.2 05 03 0.7 0.4 0.6 0.7 1.5 0.6 0.7
Total Calcium, kg rai’ 1.2 74 72 14.0 12.8 18.7 12.3 17.7 185 17.8
Leaf 0.5 34 12 1.8 3.9 1.6 1.7 0.6 0.7 0.9
Dead leaf 0.005 0.1 04 0.8 1.3 1.0 0.7 1.8 1.5 1.7
Leaf sheath 0.2 1.1 04 1.0 1.0 0.5 0.3 0.3 0.3 0.3
Dead leaf sheath 0.04 0.1 05 0.7 0.3 0.2 0.5 0.6 0.5 0.4
Total cane 0.005 05 1.5 3.7 5.1 6.6 7.5 8.0 11.2 13.3
Underground shoot 0.5 0.1 0.7 0.1 0.5 0.2 0.3 0.5 0.4
Root 0.1 0.1 0.1 0.2 0.1 0.1 0.2 0.6 0.2 0.2
Total Magnesium, kg rai 0.9 58 4.2 8.9 11.9 10.4 11.2 124 148 171
msafi 22 Unamnemnsilsnglunardadidesusazseey
Days after planting
89 119 147 177 204 236 263 296 323 352
Nutrients Nutrient content of cane yield, kg rai
Nitrogen 3.5 10.0 14.4 20.4 21.7 22.6 17.6 242
Phosphorus 1.3 2.0 2.3 2.4 2.7 3.8 34 5.0
Potassium 22.1 19.8 334 35.7 31.2 386 28.0 303
Calcium 0.7 1.4 1.7 2.8 22 2.6 3.7 2.8
Magnesium 0.8 1.8 2.5 3.0 33 33 4.6 5.2
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Cane yield Whole Nutrient contents
fresh mass, dry mass, N P K Ca Mg
ton rai ton rai’ kg rai’
2 1.5 10.3 1.8 23.2 23 1.8
4 3.1 20.6 35 46.4 4.6 3.6
6 4.6 30.9 53 69.5 6.8 55
8 6.2 412 7.0 92.7 9.1 73
10 7.7 515 8.8 115.9 11.4 9.1
12 9.3 61.8 10.5 120.0 13.7 10.9
14 10.8 72.2 12.3 120.0 16.0 12.8
15 11.6 773 13.1 120.0 17.1 13.7
16 12.4 82.5 14.0 120.0 18.3 14.6
18 13.9 92.8 15.8 120.0 20.5 16.4
20 15.5 103.1 17.5 120.0 22.8 18.2
22 17.0 113.4 19.3 120.0 25.1 20.1
24 18.5 123.7 21.0 120.0 27.4 21.9
25 19.3 128.8 21.9 120.0 28.5 22.8
26 20.1 134.0 22.8 120.0 29.7 23.7
28 21.6 144.3 24.5 120.0 32.0 25.5
30 23.2 154.6 26.3 120.0 34.2 27.4
32 24.7 164.9 28.0 120.0 36.5 292
35 27.0 180.4 30.6 120.0 40.0 31.9
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Cane yield Cane yield Nutrient contents
fresh mass, dry mass, N P K Ca Mg
ton rai | ton rai | kg rai

2 0.4 2.5 0.4 5.1 0.3 0.4

4 0.8 4.9 0.8 10.3 0.6 0.9

6 1.2 7.4 1.2 15.4 0.9 1.3

8 1.6 9.9 1.7 20.5 1.3 1.8
10 1.9 12.3 2.1 25.7 1.6 2.2
12 2.3 14.8 2.5 30.8 1.9 2.7
14 2.7 17.3 2.9 35.0 2.2 3.1
15 29 18.5 3.1 35.0 2.4 3.3
16 3.1 19.7 3.3 35.0 2.5 3.6
18 3.5 22.2 3.7 35.0 2.8 4.0
20 39 24.7 4.1 35.0 3.2 4.4
22 43 27.2 4.5 35.0 3.5 4.9
24 4.7 29.6 5.0 35.0 3.8 5.3
25 4.9 30.9 5.2 35.0 4.0 5.6
26 5.0 32.1 5.4 35.0 4.1 5.8
28 5.4 34.6 5.8 35.0 4.4 6.2
30 5.8 37.0 6.2 35.0 4.7 6.7
32 6.2 39.5 6.6 35.0 5.1 7.1
35 6.8 43.2 7.2 35.0 5.5 7.8
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Dry mass accumulation, %

Months after planting Whole plant Cane yield
1 7 4
2 9 6
3 13 9
4 19 13
5 26 19
6 35 27
7 45 38
8 57 50
9 69 63

10 81 77
11 91 89

12 100 100
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Radiation, umolPPF m” 5™

Air temperature, C

D/M Day
Daytime Daytime Night-time
in year after
2008  planting p R Sunshine avg max avg max min avg max min
molm’ hour
1 Jan 1 34 11.3 776 1,480  28.6 344 17.6 21.9 27.9 18.4
16 Jan 16 28 11.2 637 1,557 281 335 20.6 24.8 29.3 222
31 Jan 31 29 11.3 672 1,491 25.8 313 18.5 22.0 27.5 18.8
15 Feb 46 31 11.5 713 1,613 25.7 313 17.6 22.0 27.4 18.6
1 Mar 61 32 11.8 748 1,645 316 373 252 27.1 31.0 24.9
16 Mar 76 34 11.9 779 1,729 ~ 30.8  36.1 23.9 26.5 30.4 23.9
31 Mar 91 37 12.1 854 1,954 305 353 24.1 26.5 30.5 24.4
15 Apr 106 35 12.2 826 1,917  31.0 362 24.2 26.2 29.8 243
30 Apr 121 30 12.5 689 2322 263 304 22.1
15 May 136 38 12.3 873 2,144 292 327 24.7 25.7 274 24.7
30 May 151 39 12.4 883 1,929  30.1 32.8 25.9 26.2 28.2 24.8
14 Jun 166 40 12.8 927 2,016 31.7 334 28.5 26.8 29.8 25.0
29 Jun 181 35 12.6 799 2,058 30.2 329 27.0 25.4 27.8 24.2
14 Jul 196 45 12.7 894 2,034 309 33.6 27.5 26.1 28.6 24.7
29 Jul 211 29 12.2 663 1,878 29.1 322 25.9 254 27.1 24.1
13 Aug 226 38 12.2 872 2,167 29.6 34.0 23.7 253 27.7 23.7
28 Aug 241 34 11.9 779 2280 295 342 23.6 24.6 25.6 23.8
12 Sep 256 27 11.7 621 1,809
27 Sep 271 33 11.3 767 2,110
12 Oct 286 27 11.4 630 1,780
27 Oct 301 24 11.1 574 1,757
11 Nov 316 24 11.1 566 1,503
26 Nov 331 259 293 20.2 18.2 22.7 15.5
11 Dec 346 26.6 30.2 21.1 18.7 234 16.1
26 Dec 361 26.1 292 22.2 22.2 24.6 19.9
avg 33 119 751.8 1,872 289  33.0 232 74.2 84.5 56.4
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D/M Day Air humidity, % Vapor pressure deficit, kPa Rain  Rain
inyear  after Daytime Night-time Daytime Night-time fall, fall
2008 planting avg max min avg max min avg max min avg max min mm day
1 Jan 1 445 908 21.8 724 899 438 26 43 02 08 21 02
16 Jan 16 546 874 346 704 824 469 19 34 03 1.0 22 05
31 Jan 31 546 874 349 71.0 8.7 456 1.7 3.0 03 08 20 03 0.5 1
15 Feb 46 49.0 82.8 29.5 63.7 82.1 386 19 32 04 10 23 04 2.3 2
1 Mar 61 485 763 24.0 676 789 469 2.6 48 08 12 24 0.7
16 Mar 76 492 799 285 679 814 438 25 43 06 12 24 0.6
31 Mar 91 540 839 328 705 83.0 513 22 39 05 1.1 22 0.6 13.5 4
15 Apr 106 55.5 86.5 34.1 753 863 555 22 40 04 09 20 04
30 Apr 121 79.6 100.0 60.1 08 1.7 0.0 5.9 6
15 May 136 66.3 892 504 813 889 70.7 14 24 03 06 1.1 04
30 May 151 63.0 863 49.7 50.7 56.0 466 16 25 04 08 14 04 1022 10
14 Jun 166 55.7 79.8 449 744 81.6 60.7 2.0 28 0.6 09 16 0.6
29 Jun 181 63.0 84.8 49.8 79.8 86.6 67.0 1.6 25 05 07 12 04 4.8 2
14 Jul 196 622 81.7 51.6 749 81.1 645 1.7 25 0.6 09 14 0.6
29 Jul 211 65.6 855 50.1 80.3 87.4 712 14 24 04 06 10 04 20.2 6
13 Aug 226 629 90.0 452 82.0 8.7 71.0 17 29 03 06 1.1 03
28 Aug 241 63.6 89.0 43.7 833 89.7 738 16 30 03 05 08 03 1870 17
12 Sep 256
27 Sep 271 2629 21
12 Oct 286
27 Oct 301 10.5 18
11 Nov 316
26 Nov 331 535 938 332 84.0 942 568 1.6 2.7 0.1 04 12 0.1 61.9 7
11 Dec 346 540 97.0 319 829 944 538 17 29 0.1 04 13 0.1
26 Dec 361 61.5 889 43.6 770 872 635 14 24 03 07 12 03 0 0
avg 58.0 87.0 39.7 742 845 564 1.8 31 04 08 16 04
sum 671.7 94
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Soil matric potential (kPa) at soil depth

D/M/Y Days after planting 10 cm 20 cm 60 cm Avg Rainfall, mm
1 Jan 08 1 -20.6 -22.1 -21.2 21.4
16 Jan 08 16 -30.9 -24.8 -22.2 24.5
31 Jan 08 31 -31.2 -27.3 -24.6 26.6 0.5
15 Feb 08 46 -16.5 -21.7 -24.6 22.3 2.3
1 Mar 08 61 -17.4 -28.9 -24.0 245
16 Mar 08 76 -22.8 -36.4 -25.1 28.5
31 Mar 08 91 -15.2 -26.7 =253 24.1 13.5
15 Apr 08 106 -27.1 -32.5 -26.2 28.4
30 Apr 08 121 -12.1 -17.7 -27.9 21.8 5.9
15 May 08 136 -12.3 -18.9 -23.8 20.2
30 May 08 151 -14.7 -22.1 -18.9 19.3 102.2
14 Jun 08 166 -17.3 -21.3 214 20.7
29 Jun 08 181 -38.5 -28.0 -22.7 27.1 4.8
14 Jul 08 196 -15.9 -19.6 -17.8 18.1
29 Jul 08 211 -20.9 -23.0 -20.1 21.2 20.2
13 Aug 08 226 -9.9 -16.8 -18.9 16.7
28 Aug 08 241 -9.9 -17.1 -13.3 14.0 187.0
12 Sep 08 256 -6.8 -13.3 -12.2 11.7
27 Sep 08 271 -8.1 -13.9 -14.5 13.2 262.9
12 Oct 08 286 -8.7 -14.3 -13.3 12.8
27 Oct 08 301 -7.8 -12.1 -13.6 12.1 10.5
11 Nov 08 316 -13.1 -13.6 -11.6 12.5
26 Nov 08 331 -28.1 -16.4 -15.8 18.0 61.9
11 Dec 08 346 -54.6 -18.6 -19.9 25.2
26 Dec 08 361 0.0
Avg -19.2 -21.1 -20.0 -20.1 56
Max -6.8 -12.1 -11.6 -10.8 262.9
Min -54.6 -36.4 -27.9 -31.0 0.0
Sum - - - - 671.7
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NWUNE1P08 U 11U 8,945 cane rai ' MINUTTIY 2 kg cane NaNARS1AAdBEAAN AT

< { [ - 1 o 1 [
DNt 1590 TAMAY 17.3 ton rai” W2a@0d tiaza C.C.S. (MU 9.8
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Parameters T3
Number of cane, cane rai’ 8,984.6
Weight of cane, kg cane ' 1.9
Cane yield fresh mass, ton rai 17.3
Brix, g/100g 19.0
Polarity, g/100g 15.8
Purity, % 82.9
Fiber, %dry mass 24.7

C.CS. 9.8
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