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TOM TAT

Cay coc rao (Jatropha curcas L.) 1a dbi twong dé san xuét nhién liéu sinh hoc va nhiéu san phdm st dung trong
cac linh vyc khac nhau nhw trong néng nghiép, dwoc phém, bao vé méi trwwong... Vi vay cay coc rao dang thu hat
dwoc sy quan tam cdia nhiéu nwéc trén thé gidi. Nghién ctru gidng coc rao nhap tlr Thai Lan va An D6 va trdng trén
dAt cat ndi ddng cla tinh Thiva Thién Hué cho thay ca hai gibng coc rao déu cé ty 1é séng cao (86-90%). Ham lwong
chlorophyll a dat 2,18-3,09 mg/g, ty 1& chlorophyll (a+b)/carotenoid tir 4,44-5,78. Ham lwong va ty 1& cac sic té quang
hop d3c trng cho nhdm cay wa sang. Ham lwong carbon tdng sé cao nhét clia coc rao Thai Lan 1a 306,5 mg/dm2 va
ctia gibng An Do 1a 282,3 mg/dm? & cwéng d6 anh sang 17.800 lux. Sau 2 nam, coc rao Thai Lan va An do séng sot
dwoc & ving dat cat noi ddng Thira Thién Hué nhwng chiing sinh trwdng cham do diéu kién dat cat thiéu dinh dwéng
va thiéu nuwéc. Ching toi khuyén céo khong nén dau tw phat tridén cay coc rao & dét cat noi ddng Thiva Thién Hué vi
chung kém thich nghi, sinh trwdng cham va khéng mang lai hiéu qua kinh té.

T khoa: Cay coc rao, tréng, dat cat ndi ddng, thich nghi.

Physiological Properties and Growth of Jatropha curcas L.
Grown on Sandy Soil in Thua Thien Hue Province

ABSTRACT

Jatropha curcas is used to produce biodiesel and to make a wide range of products in agriculture,
pharmaceutical industry, environment protection.... Therefore, Jatropha curcas receives more and more attention
from many countries. In the present study, Jatropha curcas introduced from Thailand and India was planted on sandy
soil in Thua Thien Hue and evaluated for physiological and growth characteristics. The survival rate of two Jatropha
varieties was 86-90%. Chlorophyll a content was 2.18-3.09 mg/g; chlorophyll(a+b)/carotenoid ratio was between
4.44-5.78. The content and proportion of photosynthesis pigments were characteristic of sun-loving plant group. The
highest total carbon content of Jatropha varieties Thailand and India was 306.5 mg/dm2 and 228.3 mg/dmz,
respectively, at light intensity 17,800 lux. After two years of planting, both introduced Jatropha varieties survived but
exhibited slow growth due nutrient depletion and water deficit. It is, therefore, suggested that no investment be taken
for Jatropha development on sandy soil of Thua Thien Hue because of poor adaptation, slow growth and low
economic efficiency.

Keywords: Adaptation, growth, Jatropha, sandy soil.

(Jongschaap et al., 2007; Makkar et al., 1997).
Dic biét, day 1a d6i tuong dang dude quan tAm 6

Cay coc rao (Jatropha curcas) c6 ngudn goc nhiéu nuéc trén thé giéi va Viét Nam do kha
ti chau My, dudc giéi thiéu nhu la loai cay co niang tng dung cua né trong viéc phét trién
stic séng cao, chi phi tréng va cham séc thap, co nhién liéu sinh hoc (Kaushik et al.,, 2007;
thé st dung trong nhiéu linh vuc khac nhau  Tewari, 2007; Lé Vo Tudng Dinh, 2007). Dau ép

1. DAT VAN DE
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tit hat coc rao la nguyén liéu dé san xudt diesel
sinh hoc (biodiesel). Ba hat sau khi chiét dau
duge st dung trong nhiéu linh vuc khac nhu
lam thtc &n chan nu6i va phan bén, lam my
phdm, duge pham,.. Trong coc rao ting do che
phu, cai tao dat, cai tao mdi trudng trén nhiing
ving dat kho cin c6 diéu kién khi hau khéc
nghiét, nghéo dinh dudng (Arekemase et al.,
2011; Lé Quéc Huy va cs., 2008). O nhidu nudc
trén thé gi6i, dic bist 1a cac nudc chau A nhu An
d6, Thai Lan, Trung Qudc..., nhiing nam qua da
dudc nghién ctu va phat trién cdy coc rao nhd
cac du an dau tu 16n. Tuy nhién, cac cong bo vé
hiéu qua cua viéc phat trién loai cdy nay con
chua dugc théng nhat. Mat khac, do coc rao van
la cay hoang dai, ntta hoang dai, méi chuyén
thanh cdy tréng trong thsi gian ngin nén vé
mit nong hoc, ciy coc rao c6 do bién di cao, tinh
trang di truyén rat da dang, khong dong nhat,
kha niéng sinh trudng, ra qua, nang suit dau va
san lugng hat chia cdy nay dang con ban cai
nhiéu. Thita Thién Hué 1a dia phuong c6 nhiéu
dién tich dat chua dugc khai thac, chu yéu la
d4t cat noi dong nén viée nghién citu kha ning
thich nghi, su sinh trudng, phat trién cta cac
gibng coc rao lam co sé khoa hoc cho viée dinh
huéng phat trién hop 1y loai cidy nay ¢ Thua
Thién Hué néi riéng va 6 Viet Nam néi chung 1a
v6 cling can thiét. Trong bai bio nay, ching t6i
giéi thiéu két qua nghién cu vé mot sd dic
diém sinh ly va sinh trudng cta hai giéng coc
rao ngoai nhap khi trong trén dat cat noi dong &
Thtia Thién Hué.

2. VAT LIEU VA PHUONG PHAP

2.1. Vat liéu

Cay coc rao (Jatropha curcas L.) thudc Ho
Thau dau (Euphorbiaceae); Bo Thau dau
(Euphorbiales); Duéi 16p S6 (Dilleniidae); Ldp
Ngoc lan (Magnoliopsida) (V6 Van Chi va cong
su, 2002).

Hai giéng coc rao dugc st dung trong
nghién ciu nay la giéng coc rao cua An Do va
Thai Lan do Vién Khoa hoc Lam nghiép Ha Néi
va Cong ty Nang lugng xanh (Green Energy) -
chi nhanh tai thanh ph& Hué cung cap.

V& Thi Mai Hwong, Tran Vi Ngoc Thi

2.2. Phuong phap nghién céiu

2.2.1. B6'tri thi nghiém

Giong coc rao Thai Lan va An Do dugc
trong ¢ vung dat cat Quang Dién, Thia Thién
Hué, dién tich trong méi giéng 1a 1ha (chia lam
316, m6i 16 0,33ha). Tréng va cham séc cay theo
quy trinh caa Cong ty Nang lugng xanh.

2.2.2. Nghién citu cac chi tiéu sinh truéng

Xac dinh ty 1é song ctia ciy bing cach dém
s6 lugng cdy song trén téng s6 cAy mdi giong
dudc chon theo ddi; dé€m s6 canh; xac dinh chiéu
cao cay, dudng kinh tan bang thuée do chinh xéc
dén centimet; xac dinh dudng kinh than bing
thuéc do chinh xac dén milimet. Theo ddi dinh
ky hang thang cho dén khi két thic qua trinh
nghién ctu (theo doi 150 cay 4 3 15).

2.2.3. Nghién ctru mét sé chi tiéu sinh ly

Dinh lugng séc t6 quang hop theo cong thiic
Westein; Xac dinh ham lugng carbon trong 14
theo phuong phap Tiurin (Grodzinski et al.,
1981). X4c dinh cudng d6 anh sang tu nhién

bing luxmetre.

2.3. Thoi gian
T thang 01/2010 dén thang 12 nam 2011
Thi nghiém dugc tién hanh tai phong thi
nghiém Sinh Iy - Sinh héa - Vi sinh, truéng Dai
hoc Khoa hoc, Dai hoc Hué.

2.4. X(t 1§ s6 ligu
S6 lieu duge xt 1y bing MS Excel va phan
mém SPSS 11.5.

3. KET QUA VA THAO LUAN
3.1. Mot s6 chi tiéu sinh trudng

3.1.1. Ty 1é séng cua cdy con

Két qua theo di 100 cAy con cua 2 gidng coc
rao ngoai nhap (Bang 1) sau 1 thang cho thiy
coc rao la loai cay dé sdng, dat ty 1& 86-90%.
Day 14 mot dic tinh qui ma khong phai loai cay
nao ciing c6 khi trong trén dat cat noi dong.
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Thira Thién Hué

Bang 1. Ty 1& song cua gidong coc rao AnDPo
va Thai Lan & Quang Thai - Quang Dién

Sb cay séng/

v |A (9
s6 cay theo d6i Ty 1& (%)
Gibng An Do 135/150 90
Gibdng Thai Lan 129/150 86

3.1.2. Chiéu cao cay, s6 canh, duong kinh
tan, duong kinh than

Theo doi cac chi tiéu sinh trudng cuia giéng
coc rao Thai Lan va An D§ trong ¢ dat cat thu
dugc két qua 6 bang 2:

a. Chiéu cao cdy

Qua bang 2, hinh 1a va 1b cho thay chiéu
cao cdy tang dan theo thoi gian. Trong 3 thang
dau chiéu cao cay tang kha déu. Cac thang tiép
theo, chiéu cao cdy ting cham do day la thoi
gian cay tap trung cho viéc tao tan. Mat khac,
dat trong coc rao trong nghién ciu nay la dat
cat noi dong (cat tréng), rat nghéo chat dinh
dudng va kha ning giti nuéc rat kém nén cay
sinh trudng néi chung, trong dé c6 sinh trudng
vé chiéu cao han ché&. Sau 8 thang chiéu cao cay
dat 38,7cm (gidng Thai Lan) va 43,3cm (giong

Bang 2. Chiéu cao, s6 canh, dudng kinh tan, dudng kinh than trung binh
cua hai giong coc rao

Chiéu cao cay (cm)

S6 canh/cay

Puong kinh tan (cm) BPuwong kinh than (mm)

Thoi gian Giéng Thai  Giéng Gidng Gibng Gidng Giéng An Gidng Gibng
Lan Anbo Thai Lan Anbo Thai Lan bé Thai Lan Anbo

Ban dAu 12,5 11,3" 1,0 1,0° 12,3" 16,3 10,29 8,9"

(Thang 10/2010)
1 thang 16,9’ 18,0° 1,0° 1,0 14,8" 20,1 12,2° 11,3"9
2 thang 26,2" 23,9' 3,3° 4,7%° 19,5° 24,1" 16,6 13,6%'
3 thang 32,19 26,5 3,6%¢ 5,7°02 25,8' 28,8° 17,9* 13,9%
4 thang 32,7° 29,9°¢ 4,3%0¢P 6,3° 33,5° 31,89 18,9 16,7"°
5 thang 35,69 30,6° 5,32 6,3° 34,3%¢ 36,4° 20,3%¢ 19,1°
6 thang 39,0 36,3° 5,32 6,4° 41,0°° 39,3%¢ 21,7° 24,9°
7 thang 39,7%¢ 38,7° 5,32 6,3° 42,7° 40,8° 33,7° 30,6°
8 thang 43,3%¢ 38,7° 57° 6,4° 41,0°° 41,0%° 34,7° 32,3°
9 thang 40,4°° 38,0° 5,0%°2 5,0%02 34,3%¢ 32,39 35,0° 31,0°
10 thang 40,0°° 38,3° 5,0%°2 4,3° 34,3%¢ 32,39 35,0° 31,3°
(Thang 01/2011)

11 thang 40,6°° 38,4° 4,0°%° 4,3° 34,3%¢ 32,39 33,7° 31,0°
12 thang 42,190%¢ 40,0° 4,3%9¢0 43 37,2°9¢ 35,6" 34,0° 34,0°
13 thang 44,6° 46,4° 5,0%°2 5,0%°2 38,7%°° 41,7%¢ 36,0° 38,0°
14 thang 52,3° 46,3° 5,0%°2 6,0°° 41,3%° 50,0° 37,0° 38,0°
15 thang 54,7°° 50,8° 5,32 6,0°° 48,7° 46,0°° 43,3° 43,7°
16 thang 56,7° 51,7° 5,2°° 6,0°° 50,0° 48,0° 45,32 44,0°
17 thang 55,3%2 52,2° 5,2°° 6,0°° 52,8° 48,0° 47,3° 43,7°
18 thang 55,0°° 51,9° 5,0%°2 6,0°° 52,67 49,0° 47,0°° 43,3°
19 thang 53,7°° 54,4° 5,0%°2 6,0°° 49,3° 42,6%°° 46,3 41,3
20 thang 54,0°° 51,57 4,6%cba 5,0%°2 40,0°° 42,0%° 46,7°° 42,0°°
21 thang 53,37 51,57 4,2°0cp 5,0%°2 39,6°° 40,3° 46,3 41,7°°

Ghi chii: Bit ddu trong 18/8/2010, bAm ngon 18 thang 4/2010, két thic theo déi vao thang 12/2011
Céc chit cai khac nhau trén cung mot ¢t chi su khac nhau cé6 y nghia théng ké véi p<0,05
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Hinh 1. Giéng coc rao Thai Lan tréng trén
dat cat noi dong Quang Pién 1 thang (a),
4 thang (b) va 12 thang (c)

An D¢). Pay ciing 1a thdi gian c6 cac didu kién
tu nhién kha phu hgp véi nhu cau sinh trudng
ctia cdy coc rao. Thoi gian tiép theo (tuong ting
v6i thang 11/2010 - 03/2011), thoi tiét khu vuc
nghién ctu c6 mua nhiéu, s6 ngay ning rat it,

V& Thi Mai Hwong, Tran Vi Ngoc Thi

do Am @&t cat cao nén cay sinh trudng yéu, la
cay rung hét chi tro canh va cdy khong ting
chiéu cao. T thang 03/2011 thdi tiét thuan lgi
hon, cay sinh trudng trd lai, chiéu cao cay cé
tang 1én tuy nhién toc do ting rat cham vi diéu
kién dinh dudng ciing nhu cac diéu kién tu
nhién khac khong dudge thuan lgi. Nhin chung,
trong da s6 thoi diém theo d&i, chiéu cao cua
gibng An D56 (11,33-51,5cm) thap hon so chi tiéu
nay cua giéng Thai Lan trong cung thoi gian
sinh trudng (12,5-56,7cm).

b. S6'canh trén cay

Sau thang diu tién va cay dudc bAm ngon
dé tao tan (thang 4/2010), s6 canh cta cdy ting
va sau 8 thang sinh truéng (thang 11/2010) c6
trung binh 5,7 canh (giébng Thai Lan) - 6,4 canh
(giong An D§). Sau d6, thdi tiét mua nhiéu, cay
sinh trudng cAm chiing, tro canh khéng c6 14,
mot s6 canh cdy bi tng nudc va lui di nén sé
canh/cdy gidam xudng. Sau 12 thang (thang
03/2011), diéu kién tu nhién thuan lgi hon, cay
phuc héi lai nhung s6 canh/cay tang khong dang
ké trong suét thoi gian sinh trudng con lai. Sau
20 thang tréng (thang 11/2011), cay lai buéc vao
thoi ky “cAm cu’ méi. Nhin chung dong thai
thay ddi s6 canh caa giong An Do tuong tu gidng
Thai Lan nhung s6 canh/ciy clua gidng An Do
van nhiéu hon.

c. Puong kinh tan

Sau khi tréng va duge bAm ngon dé tao tan
4 thang tht 2, dudng kinh tan cta cdy téng kha
nhanh va dat 41,0cm sau 8 thang sinh trudng.
Thoi gian tiép theo, vi su rung 14 ciia cdy nén
duong kinh tan gidm manh. Tu thang thd 14,
cung vé6i su hinh thanh trd lai ctia bo 14, dusng
kinh tan cay lai tang dan, trude khi bude vao ky
rung l4 tiép theo.

Né6i chung, duong kinh tan cta giéng An
D6 thay d6i trong khoang 16,3-50cm va khéng
chénh léch nhiéu so véi gidng Thai Lan (12,3 -
52,6cm) trong cting thoi gian sinh trudng.

d. Puong kinh than

Duong kinh than cua hai giéng coc rao khi
trong 6 Quang Dién c6 xu huéng tang dan theo
thoi gian sinh trudng nhung nhin chung chi
trong khoang 8 thang (tu thang 03/2010 dén
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Thira Thién Hué

thang 11/2010) cia nidm dau tién 1a sinh trudng
manh va cé stic sdong ting ting ti 8,9 dén 32,3
mm (giéng An Do) va tit 10,2 dén 34,7mm (gidng
Thai Lan). Thoi gian tiép theo (thang 11/2010
dén 03/2011) sinh trudng ctia cdy cam ching do
thdi tiét c6 mua nhiéu, s6 ngay ning it, &6 4m
dat cat cao, diéu kién dinh dudng dat thap do
lugng phan bén 16t ban dau da dugc st dung
hét ma khong duge b sung. Nhiing diéu kién
nay khong phu hgp véi yéu ciu sinh 1y caa cay
ua sang nhu coc rao. Tt thang tht 13 (thang
4/2011 trd vé sau) mic du thai tiét thuan 1oi tré
lai nhung téc do sinh trudng cua cdy néi chung
rat cham (Hinh 2c).

Nhu vay, méc dit c6 thé séng dude nhung do
d4t cat noi déng qua nghéo dinh dudng va diéu
kién ty nhién khong thuan Igi (mua kho dat cat
c6 nhiét do qua cao, cay thiéu nuéc tram trong,
muia mua nhiét do thdp, s6 ngay ning it, do 4m
dat cao) khong phu hgp véi nhu ciu sinh 1y cua
cdy nén sinh trudng ctua cd hai giéng nhin
chung khéng cao. Sau 2 nam trong, ca hai giong
déu sdng duge nhung cay khong ra hoa béi, stic
song kém va khong c6 kha nang sinh trudng tot
dé cho qua trong thdi gian ti€p theo nhu mét s&
tai liéu da dé cap.

3.2. Mot s6 chi tiéu sinh ly

3.2.1. Ham lugng sic t6 quang hop

Ham lugng cac sic t6 quang hogp la mét
trong nhiing chi tiéu quan trong, lién quan dén
kha nang quang hop, téng hop chat hitu co cta
cay. Két qua phan tich ham lugng sic td trong
14 ctia cAy coc rao dude trinh bay & bang 3.

T két qua trén cho thay: Ham lugng Chl a
trong 14 coc rao chi€m 2,18 - 3,09 mg/g; Chl b 1a
0,67 - 0,65 mg/g; carotenoid la 0,65 - 0,74 mg/g.
Nhin chung, ham lugng Chl a cao hon Chl b, ty

1é Chl a+b/carotenoid ctiia ca hai giong thay déi
trong khoang 4,4 - 5,8. Ham luong va ty 1é cac
sic t6 quang hgp trén dic trung cho nhém cay
ua sang.

Cho dén nay chiing téi chua thay c6 nghién
ctiu dé cap dén ham lugng cac nhém sic to
quang hgp ctia cay coc rdo, tuy nhién nhiéu tai
liéu cho ring loai cAy nay c6 thé sinh trudng va
phat trién t6t trong céc diéu kién khé han
(Jongschaap et al., 2007; Mikihiro, 2008), ma
diéu kién nay lai thuong di d6i véi ché do chidu
sang véi cudng do cao. Nhu vay, két qua nghién
ctiu séic t6 quang hdp ctia ching t6i da gép phan
khing dinh thém kha nang thich nghi ciua d6i
tugng nay véi cac vang dat kho han.

3.2.2. Bién déng ham luong carbon trong la
theo cuong d¢ anh sang

Nghién ctiu dudc tién hanh trén cay 5 thang
tudi, vao mua hé véi anh sang tu nhién c6 cudng
do thay déi khoang tit 2.900 - 17.800lux. Cudng
dd 4nh siang trong ngay ting theo thoi gian va
dat cuc dai khoang 17.800lux vao lic 11h30 réi
gidm vao cudl ngay (2.900lux lic 17h30).

Cac s6 liéu cho thay kha niang quang hodp
cia ca hai giéng coc rao ngoai nhap déu cao, thé
hién qua ham lugng carbon tich 1ty trong 14 kha
16n (156,5 - 306,5 mg/dm? & giong An Do va
144,7 - 282,3 mg/dm” & giong Thai Lan). Quang
hgp ctia ca hai giong déu ting theo cuong do anh
sang va dat cuc dai khi cuong dd 4nh sang cao
nh4t trong ngay (Hinh 2 va 3).

Su thay déi ty 1é thuan ham lugng carbon
trong 14 cic gibng coc rao nghién citu theo cuong
d6 anh sang va ham lugng carbon dat cao nhat
khi cudng d6 anh sang rat manh vao budi trua
mot 1an nita khing dinh dic tinh wa sang rat
dién hinh cta coc rao.

Bang 3. Ham lugng sic t6 trong la coc rao giéng An P§ va Thai Lan

Gidng Chl a(mg/g) Chl b (mg/g) Car (mg/g) Chl a/Chlb Chl a+b/Car
Anbo 3,09+ 0,25 0,67 + 0,01 0,65+ 0,02 4,61+ 0,06 5,78 + 0,09
Thai Lan 2,18+ 0,34 0,65+ 0,01 0,74 + 0,06 3,52+ 0,07 4,44 +0,12

Ghi chu: Chl: Chlorophyll; Car: Carotenoid
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Hinh 2. Ham lugng carbon trong l4 coc rao giong Thai Lan

Trong ciing mdt didu kién séng, gichg An
D6 c6 kha ning tich lily ham lugng carbon cao
hon giéng Thai Lan.

Mot 1an niia két qua nghién ctu vé ham
lugng sic t6 va kha nang tich liy carbon & cac
gibng coc rdo cua chung t6i gép phin khing
dinh kha nang séng trong cac diéu kién khé han
cuaa coc rao.
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Tuy nhién, déi véi viing dat cat ndi dong
ctia tinh Thita Thién Hué du ca hai gidng coc
rao c6 thé song dude trong diéu kién dat dai
kho han, nghéo dinh dudng, nhung sau 2 nam
cay khéng ra hoa két qua ddu nhu mong dgi
va khong hiia hen c¢6 thu nhap (du chi véi
luong nhd) va hiéu qua kinh té& trong nhiing
nam tiép theo.
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Hinh 8. Ham lugng carbon trong 14 coc rao giong An bo

1047



Mbt sb dac diém sinh ly va sinh trwdng cla cay coc rao (Jatropha curcas L.) tréng & dat cat ndi dbng tinh

Thira Thién Hué

Danh gia chung, trong pham vi nghién
ctu, ca hai giéng coc rao nghién cttu déu khong
thich nghi véi diéu kién dat cat noéi dong Thiia
Thién Hué.

4. KET LUAN

- Gidng coc rao An D6 va Thai Lan c6 ty 1&
song cao (86-90%) nhung sinh truéng cham trén
mdi trudng dat cat ndi dong Thita Thién Hué.
Ham luong carbon trong 14 bién dong tu 144,69-
282,30 mg carbon/dm? ham lugng Ch a trong la
chiém 2,18-3,09 mg/g; ham lugng Chl b 14 0,67-
0,62 mg/g; Ty 1& Chl (a+b)/Car dao ddng trong
khoang 3,52-4,61. Ham lugng va ty 1é cac sic to
quang hgp déc trung cho nhém cay ua sang. Tuy
nhién, sau 2 nam tréng cdy khong ra hoa béi,
stic sébng kém, va khong c6 kha ning sinh
trudng tot dé cho thu hoach va hiéu qua kinh t&
trong nhiing nam tiép theo.

- Do vay, trong pham vi nghién ctu ctia dé
tai, cA 2 gidng coc rao An Do va Thai Lan déu
khong thich nghi véi diéu kién & dat cat noi
dong Thita Thién Hué.

LOI CAM ON

Cac tac gia chan thanh cam on Vién Khoa
hoc Lam nghiép Ha Noi va Cong ty Néng lugng
xanh chi nhanh tai thanh pho Hué da cung cap
hat giéng va hd trg ching tdi trong qua trinh
thyc hién nghién ctiu nay.
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