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KHA NANG QUANG HQP YA SINH TRUONG CUA CAY TRANG
(Kandelia candel (L.) Druce) TRONG O CAC MOI TRUONG THS NGHIEM
cO PO MAN KHAC NHAU

Trang (Kandelia candel (L.) Druce) 1a mot
trong nhitng loai cdy dugc chon tréng phd bién
& viing rimg ngap mén ven bién nude ta, nhém
khoi phyc lai nhimg dién tich rimg bj phd huy,
bao vé by bién, chéng x6i 1§ va de. Mot trong s6
cde nhan 16 sinh thdi c6 ¥ nghia ddc biét quan
trong d6i v6i loai cay nay 1a d¢ min clia moi
. trudng s6éng. A. Werner, R. Stelezer (1990) cho
th&y, mac di séng trong diéu kién man, nhung
khi dung dich tréng cdy chita lugng NaCl nhiéu
twong (ng véi do méan nudc bién d& han ché kha
néng sinh trudng clia cAy. Mat khdc, d6 man
thip (25% do man nudc bién - tuong duong
33% NaCl) 12 y&u t§ cdn thiét kich thich sy sinh
trubng cla nhidu lodi cAy ngdp mén nhu
Rhizophora stylosa. D& gép phén nghién ciiu
diic diém sinh 1y, sinh théi clia lodi cay ndy, tit
dé tim hifu céc bién phép k§ thuat tréng va
cham séc rimg trang hgp 1y, chiing toi thiét k&
th nghiém nghién citu anh hudng cla cdc do
man dén kha nang quang hop v sinh trudng cla
cAy trang.

I. PHUONG PHAP NGHIEN CUU

1. Thu hal try mém dé gieo trong

~ Chuing toi thu héi try mém gid, tuoi clia cay
trang (Kandelia candel) & ring ngdp man Théi
Thuy, Théi Binh vao ngay 25/5/2000, chuyén vé
Ha Noi tréng trong céc chiu nhya chifa cdt sach
vio ngdty 29/5/ 2000. Dé ddm béo d¢ min trong
moi trudng tréng cdy khong déi, cdt tréng cay
duoe rira sach nhidu 1dn nhim loai bd miin bd va
chét hitu co. Mdi chau tréng 5 cay. T4t ca cdc
chau duge dat trong nha tréng cAy c6 mdi che
bing polyetylen nhdm trdnh mua tai vudn th
nghiém khoa Sinh - KTNN, trudng dai hoc Su
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pham Ha Noi, trong diéu kién nhiét d¢ va dnh
sdng ty nhién. Céc do mén tréng cdy dugc thiét
ké& 1a 0%, 25%, 50%, 75%, 100% d¢ mén nuéc

bién (tuong duong v6i 33%o NaCl) (Anh).

Céc chdu cay trong thdi gian ddu tuéi bing
nuéc mdy. Sau 3, 5 tudn, thay nuéc mdy bing
dung djch dinh dudng co ban vi nuéc bién nhan
tao do K. Kyuma va cdng sy (1989) dé xudt va
da dugce dp dung cho thuc vat ngap man & nhiéu
nude.

2. Xéc dinh ham lugng sdc to

Ham lugng sdc t6 dugc xdc dinh theo
phuong phdp clia D.O. Hall va K. K. Rao
(1999), Nghién k¥ 14 tuoi v6i dung moi hitu co,
tao thanh hén hgp déng thé. Sau d6, ding mdy
bom hit chan khong PJ 1754-035 (chia Ditc) dé
chiét djch sdc t6, réi dem so mau trén mdy
quang phd k& 722 (clia Trung Qudc) & céc budc
séng 663 nm, 645 nm, 440,5 nm; LAy céc gid trj
OD vi tinh todn ham lwgng di¢p luc
(chlorophyl) theo céc cong thic sau:

Chl.a = 12,7 X ODQG.\ - 2,69 X OD 64
ChLb = 2,29 X ODgys - 4,68 X OD ;3

Car. = 4,695 x OD,4¢ - 0,268(Chl.a + Chl.b)

(mgl/1)

Ti€n hanh xdc dinh him lugng séc t6 cha 14

cdy & 5 do min moi trudng khdc nhau: 0%,
25%, 50%, 75% va 100% do man nudc bién.

3. Po cuting dd quang hop

Sir dung mdy phan tich khi (LCA- 4 cla
hing ADC- Anh) dé do cudng d6 quang hap
thudn (Pn) & cép 14 thit 3 (d€m tir ngon xudng).
Cudmng do quang hgp thudn duge xéc dinh thong
qua hieu s6 néng d¢ CO, gilta dong




Anh. Cay trang (Kandelia candel) tréng & cdc d6 min thf nghi¢m

khéng khf di vao va di ra clia budng déng hod.
Buéng déng hod bao phit 6,25 cm? dién tich I4.
Poc két qud sau 20 gidy déng kin bubng déng
hoé va viéc do dat téi trang thdi 6n dinh. Thi
nghiém tién hanh trong 3 gid (tir 9 gidy dén 12
gid) trong ngdy & diu kién dnh sdng ty nhién,
cudng d¢ 700-800 pmol/m’s, nhi¢t d¢ khong khi
trung binh 28,5-30°C. O mdi ldn do tién hanh lap
lai 3 14n & t4t c4 cdc dO man khdc nhau va tinh céc
gié trj trung binh. Do cudng d¢ quang hgp cia
cdy ¢ 5 d6 mén thf nghiém trén.

4, Phuong phép phan tich cdc chi tiéu sinh
trudng

a) Tdng trudng chiéu cao, dicong kinh

Do dudng kinh than & dét thit nhat; chidu
cao cdy do tir d6t thi nhat t6i ngon mdi théng
mot 1dn, Tinh do téng trudng chiéu cao (Ay) va
duding kfnh (Ap) cdy trang timg thdng theo cong
thitc: Ay = H, ,, - Hy AD =D, , | - D, (Hy
chiéu cao do duge & 14n thd n; H, , ;: chiéu cao
do dugc & lén thit n +1; D,: dudng kinh do dugc
& l4n thi n; D, , : dudng kinh do duge & 14n thit
n+1).

b) 8¢’ lugng va dién tich ld

M@i thdng | 14n dém s6 lugng 14 trén cdy, s6
luong 14 rung (bling cdch dém veét 14 rung trén than
cly) va do chiéu cao, dudmg kinh cdly thf nghiém.
Tinh s lugng 14 sinh ra dén thdi diém nghién ctu
biing cdch dém téng s& 14 trén cdy cong véi tong
s6 14 rung. Sau 12 thdng tréng, chiing toi ti€n hanh
do vA tinh dién tich 14 trung binh clia mét cay va
dién tfch trung binh clia 1 l4.

1L KET QUA VA BIEN LUAN

1. Ham lugng séc t6 va cudng d¢ quang hgp
a) Ham liegng sdc 16

Séc t§ cla thuc vat néi chung va thye vt
ngdp man néi riéng c6 ¥ nghia hét sitc quan
trong trong qué trinh quang hgp clia cdy xanh.
Nhém sdc t6 quan trong nhdt 13 diép lyc
(chlorophyl). Trong cfu tric diép luc, ¢6 ion
Mg, D& tim hiéu anh hudng cla cdc mitc do
man khéc nhau dén ham lugng séc t6 & 14 cay
trang, ching toi da tién hanh phan tich ham
lugng diép lyc ctia cay thf nghi¢m.

Két qua thf nghi¢m cho thdy him lugng di¢p
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luc a,b (bang 1) dat gié trj cao nhét & 25% d¢
mén nuéc bién (2,477 mg/dm?4 v 0,920
mg/dm?4). G 0% d¢ méan nudc bién, ham lugng
diép lyc a,b 1a thap nhat (1,925 mg/dmi4 va
0,670 mg/dm?l4). Ham lugng diép luc a gidm
0,431 mg/dm?l4 khi do m&n moi trudng tang tir
25% dén 100% d6 man nuée bién. Cay séng &
moi trudng cé do man cao thi néng d¢ ion Na*
va CI' tich u§ trong 14 cay lén va c6 thé ching
d& gay 1én sy phé vd cfu tric digp luc. Mit khéc
khi cAy hdp thu va tich lu§ Na* va CI' cao thl
khd nang hdp thu K* vd Mg* gidm stit nén qué
trinh sinh téng hop diép luc bj han ché. Theo M.

S. Tu#n (1995) cy sinh trudng & moéi trudng cé
dd mén cao thudng tich lu§ trong dich t& bao
mot ham lugng cao cdc ion c6 nhidu trong nudéc
mén (CI', Na*, SO,*), nhat I t€ bo 14, O nhiing
cAy ndy, ham lugng di¢p lyc trong 14 cay thudng
gidm so véi 14 cAy s6ng noi d¢ mén thap, c6 thé
12 do di¢p luc d& bj phan huy do anh hudng cla
cdc ion d6. Tuy nhién, mic do suy gidm di¢p
lyc cdn tuy thudc vao timg loai cAy va kha ning
chju mén clia cay. Nhing loai cay c6 kha ndng
chju mén kém, khi s6ng trong diéu kién ngap
man cao, ham lugng diép lyc giam nhiéu hon so
v6i nhitng loai cAy c¢é khd ning chju mén cao.

Bdng 1
Ham lugng séc t§ trong 14 cay trang (Kandelia candel) sau 12 théng sinh trudng
¢ cdc do man thf nghlém
M xdo Ham lugng séc t6 (mg/dm?l4)
dinh do man | Lén Diép lyc a Digplychb - Carotenoit
nuée bién do : - :
(%) Céz_.'slé Trung binh Céfrig'é Trung binh Céfrislé Trung binh
1 1,888 0,616 0,934
0 2 2,006 | 1,925+0,070 0,795 0,67040,108 0,930 0,943+0,019
3 1,882 0,601 0,965
1 2,413 1,442 0,722
25 2 2,427 | 2,477 £0,092 0,550 0,920+0,465 0,939 I 0,967+0,261
3 2,583 0,768 1,242
1 2,642 0,897 1,130
2.530+0,106
50 2 2,432 0,769 0,847+0,065 1,142 1,170+0,039
3 2,515 0,813 1,238
1 2,070 0,915 1,053
75 2 1,865 | 2,157 +0,029 0,769 0,832+0,075 1,303 1,198+0,130
3 2,536 0,813 1,240
| 1,856 0,581 1,273
100 2 2,210 | 2,046 10,178 0,806 0,73040,129 1,233 1,229+0,046
3 2,071 0,802 1,181
b) Cuong dg quang hop

“Tir két qua thf nghiém (bing 2), chiing toi nhan thdy cudng d¢ quang hop cla trang khéc

nhau rat 8 & cdc d6 méan thf nghiém.
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Bdng 2

Cudng do quang hop ciia trang (Kandelia candel) & céc d9 man thi nghl¢m

Cudng do quang hop clia cy trang (1 mol CO,/m’s)
0% 25% 50% 15% 100%
4,42 6,47 317 3,96 3,44
4,58 6,70 5,00 3,87 3,47
Ldn | 4,33 6,57 a1l 3,84 3.55
4,12 6,27 5,22 - 3,76 3,43
4,28 6,08 5,20 3,79 3,32
4,33 6,88 5,19 3,74 3,34
4,42 6,60 5,27 3,86 3,43
Lén 2 4,39 6,43 5,12 4,02 3.37
4,23 6,37 5,08 381 3,64
4,31 6,31 5,14 3,90 3,52
4,37 6,42 5,48 3,78 3,14
4,15 6,67 5,43 4,22 3,26
Ldn3 4,09 6,88 5,67 3,94 3,32
4,68 6,52 5,39 4,17 3,31
4,64 6,49 5,28 4,92 3,30
Trung binh 4,36 6,51 5,25 3,97 3,39

Cudng d¢ quang hop dat gid trj cao nhat 12
6,51 pumol/m?s & 25% do mén nudc bién va thép
nhét 3,39 pmol/m? & 100% d¢ mén nudc bién.
3 céc 4o man 0%, 50%, 75%, ket qué theo thit
ty 14 4,36 pmol/m’, 525 upmol/m’s, 3,97
umol/m?s. Cutng d¢ quang hgp clia cay gidm
| nhanh khi cdy chuyén tir 25%#d6 man nudc bién
len cdc d6 man cao hon (hinh 1). Cudng dé
quang hop gidm 3,12pumol/m’s khi tang d¢ mén
t 25% dén 100% ; gidm 1,26 pmol/m’s khi
ting do man tir 25% dén 50% dé mén nuéc
bién; gidm 1,28 pmol/m®s khi tir 50% dén 75%
d6 man nudc bién va gidm 0,58 pmol/m’s khi tir
75% dén 100% do man nudc bién, DO man moi
trudmg cao d& anh hudng dén qud trinh quang
hop clia cay trang.

Nghién citu clia Mai S§ Tuéin (1995) cho két
qué vé kha nang quang hop thuén clia cdy mém

bién (Avicennia marina) bj tdc dong bdi néng
d6 mudi bén ngodi. Sy suy gidm kha niing quang
hgp lai khéng tuong tng rd v6i vi¢c phd va sy
diéu chinh dp. sudt thdm th&u ma c6 thé lien
quan téi néng d¢ ion cao trong cdc 1. Theo L.
Ninomiya va cs (1994), ty 1¢ quang hgp clia cly
dude déi (Rhizophora apiculata) s6ng & moi
trudng 100% d¢ mén nuée bién gidm 60% so
vdéi cdy s6ng & moi trudng 25% d¢ mén nude
bién.

2. S6 lugng 14, di¢n tich 14
a) SO lwgng ld

Két qué theo dai (hinh 2) cho thdy: S6 luong
14 xudt hién c6 sy khdc nhau & cdc d¢ mén thi
nghiém. Cly trang c6 t6c do sinh trudng nhanh
sau khi tréng 7 thdng, cdy c6 sy phan cinh. S6
14 xuét hién sau 12 théng theo ddi & cdc do min
khéc nhau cling khéc nhau, Trung binh, & 0% d¢.
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D6 min so véi nude bién

| Hinh 1. D6 thj bidu dién cudng d¢ quang hop clia trang (Kandelia candel) & cdc do min thf nghiém
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Hinh 2. S6 lugng 14 trang (Kandelia candel) sau 12 thdng theo ddi & cdc do man th{ nghiém
(0%, 25%, 50%, 75%, 100% d¢ min nudc bién (twong duong 33%o NaCl))
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mén c6 59,28 lé/cay; & 25% d¢ min cg 61,63

14/cty; & 50% 49 mén cé 38,75 14/cay; 0 75% vA
100% do min nuéc bién 12 32,83 lé/cay va

28,88 ld/cay. '

Tir 56 ligu theo ddi, chiing toi nhan théy s6
14 xuét hién 16n nhat & 25% do min nuée bién
(61,63 14/cay). S6 14 xudt hién thép nhét & 100%
d6 mén nudc bién (28,88 1d/cay). DO mén cang
cao 86 14 ryung cang nhiéu. Ty 1& 14 ryng cao nhat
& 100% do man nudc bién (64,05%), sau dén
0% 46 man nuéc bién (62,23%) va thdp nhét §
25% d6 man nuéc bién (52,94%). O 50%vh
75% d6 min nudc bién ty 1& 14 rung 1a 58,06%
vi 61,68%. Trong mdi d6 méan th{ nghi¢m s6
luong 14 sinh ra trén 1 ciy déu tang trong qud
trinh sinh trudng clia cdy. Tuy nhién, tong s6 14
sinh ra & m&i d¢ min thf nghi¢m khong giéng
nhau.

P6 man khdc nhau cla moi trudng thi
nghi¢m di &nh huéng dén sinh trudng clia cay.
D6 mén cao cdy sinh trudng kém hon, sy phan
canh cfing {t hon, vi th€ ma s6 14 sinh ra cling ft
hon so véi cdy s6ng & do man thép.

b) Dién tich ld

Dién tfch trung binh clia mqt 14 v& dién tfch
14 trung binh clia mot cay duge trinh by & hinh
3, Tir két qua theo ddi, ching toi nh4n thdy di¢n
tich trung binh clia 1 14 c6 sy khdc nhau & cdc
d6 man thf nghi¢m. Dién tfch trung binh cha 1
14 cao nhat & 25% d6 man nudc bién (26,5 em’/lf)
va thép nhét & 100%. Dién tich 14 trung binh clia

mot cdy ¢6 sy khdc nhau rd gifta cay tréng &
25% d6 min nudc bién véi cay tréng & céc do
min khdc, Dién tich 14 trung binh clia mot cay
dat gié trj cao nhat & 25% do méan nuéc bién
(380cm?/cAy), sau dén 50% d¢ min nuéc bién.
3 0%,75% 40 man nude bién, dién tich 14 trun
binh clia mot cdy khéc nhau khéng dédng k&,
Dién tich 14 trung binh clia 1 c&;/ 12 thap nhat &
100% d6 mén nude bién (215cm’/cay).

Tir cdc két qué thyc nghiém trén, ching toi
c6é nhan xét: do mudi bén ngodi cao tdc dong
manh dén qué trinh sinh 1y clia cRy nhu: gay &nh
hudng dén qué trinh téng hop digp lye, di¢p lyc
bj phan huy manh, 14 bj gia hod rung nhiéu, dién
tfch 14 trén cdy cling gidm, hoat dong quang hop
bj ttc ché. K&t qua 1a sinh trudng ciia cay gidm.
Nhu vy, cé thé khdng djnh rdng su suy gidm
cudng do quang hgp ddng thoi véi sy suy gidm
dién tich 14 & méi cay ghn lién véi syt suy gidm
sinh trudng Tuy nhién, & mdi d¢ min khdc
nhau, theo thdi gian thi nghiém, cay déu cé kha
néng sinh trudng lién tyc.

K&t qua nghién cttu téc dong clia mudi dén
sy sinh trudng clia trang phil hop véi cong trinh
nghién ctu clia B, Clough (1984) d6i véi dude
voi: "sinh trudng cla cdy cyc thudn & d§ mén
moi trudng ngodi 12 25% d¢ min nude bién", S.
Kuraishi vd N. Bukurai (1985) cho ring sy sinh
trudng chia cay trang (Kandelia candel) bj Kim
ham & do man 1,7%. H. Kameya va cs (1996)
cho ring trang sinh truéng tét hon & noi c6 do
mén th&p hodc & nhimg viing nuée 19.

Di¢n tfch trung binh mot 14 Dién tfch 14 tng s6 clia mot cay
28 500 ’
)
‘E 27 o 400
2 ?
25 - 300 A
%U- 200 -
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0 100 -
21 : ' ; 0 :
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Hinh 3. Dién tich trung binh clia m¢t 14 va di¢n tich 14 téng s6 clia mot cdy trang
(Kandelia candel) sau 12 théng theo d&i & cdc 46 man thi nghi¢m
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3, Sinh truéng

Chiéu cao, dudng kinh than cay trang 1a 16n
nhét & 25% 40 mén nude bién, Sau 1 nim, cay
c¢6 chiéu cao than 14 58,81 cm va gidm dén véi
mifc d¢ ting d0 man moi trudng ngodi tir 25%
t6i 100% (hinh 4, 5). O 100% do mén nuéc
bién, cAy cé chidu cao than la 35,31cm. Chiéu
cao, dudng kinh than cling tang dén qua timg
thdng theo d&i. K&t qua nay thu dugc & tat cd
cdc do mén thf nghiém. Tuy vay, né€u xét riéng
timg d¢ min thi nghiém, ching toi thdy cé
nhitng bién d6i rd rét. O 25% va 50% do man
nuéc bién, téc do ting trudng chibu cao va

70 4

\

dudng kinh than dat cao nhét. O 100%, téc do
ting trudng chiéu cao, dudng kinh la thép nht
(hinh 6, 7). T6c 40 ting trudng cla dudng kinh
than cAy 1& cham hon so véi t6c do ting trudng
clia chiéu cao cdy. Tuy nhién, sy ting trudng
chiéu cao va dudng kinh con khéc nhau giita cdc
théng trong ndm & céc do mén th{ nghiém va sy
khdc nhau nay cdn do 1 nguyén nhan khéc, dé
12 nhiét do. Tix thdng 11 dé&n thdng 2, c6 cédc dot
gié mia DPong Béc, nhiét do thap nén cdy sinh
trudng cham. Nguge lai, nhitng thing mba he
nhiét do cao hon, nén thuan lgi cho sy sinh
trudng clia cay, t6c d¢ tang trudng cao hon.
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—8—"15%
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Hinh 4. Chidu cao than clia cdy trang (Kandelia candel) sau 12 théng theo dai & cdc do min thf
nghiém (cm) ( 0%, 25%, 50%, 75%, 100% d¢ min so v6i nudc bién)
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Hihh 5. Pudng kinh than clia cay trang (Kandelia candel) sau 12 thédng theo ddi & céc do mén thf
nghiém (cm) ( 0%, 25%, 50%, 75%, 100% d¢ min so véi nuéc bién)

Hinh 6. Biéu d6 tang trudng chiéu
cao than trung binh clia cay trang
(Kandelia candel) sau 12 thing

theo ddi ¢ cdc do man thi nghi¢m

(cm/thdng)

T5%
Do man so vél nude bién

50%
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0% 25%

50%

75% 100%
Po man so véi nuwée bién

Hinh 7. Biéu d6 ting trudng dudng kinh than trung binh clia cdy trang (Kandelia candel) sau 12
thdng theo dbi & cdc do mén thf nghi¢ém (cm/théng)

IIL KET LUAN

Qua mdt nim theo ddi sinh trudng clia cay
trang (Kandelia candel), chiing toi nh4n théy:

- Cay trang c6 t6c d¢ sinh trudng cao nhét &
25% d¢ man nudc bién (8,25%0 NaCl) va cling
& néng do ndy, quang hgp clia clly dat gid trj lén
nhat. 3 0% d¢ man nudc bién, qud trinh quang
hgp v syt sinh trudng clia cdy ciling cao hon &
100% &6 mén nuée bién.

- ¢ méi trudng c6 do man tuong duong Vi
d6 mén clia nude bién (33%o NaCl) thi céc hoat
dong sinh 1y clia cay trang déu gidm manh.

- D6 min anh huéng manh dén sinh trudng
ban ddu clla cdy trang. Cdc phdn (mg sinh
trudmg do xit Iy mén & cay trang xudt hién sém.
Ham lugng séc t6 gidm, quang hop gidm va két
qua Ia gidm sinh trudng thé hién rd khi & cdc do
min thf nghiém cao hon 25% d¢ min nudc
bién. K&t qua nay phii hgp véi thyc t&. Trong ty
nhién, cay trang phan b6 & cdc viing clta sdng c6
nude lg.

- Khi do man moi trudng tréng cy thay déi
cdy c¢6-phin {mg thich nghi tuong lng qua viéc
diéu chinh cdc qud trinh sinh 1y trong cdy (téng
hgp diép luc, quang hgp...), gitp cho cdy cb thé
sinh trudng duge & cdc do mén khéc nhau. Tuy
nhién, cdc qué trinh sinh 1y trao d6i chat & cay
sinh trudng trong moi trudng c¢6 do min thap
(25%) ludn cao hon so véi cdy s6ng trong moi
trudng ¢6 do mén cao (50%, 75% va 100% do
min nudc bién),
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PHOTOSYNTHESIS AND GROWTH OF
KANDELIA CANDEL (L.) DRUCE GROWN IN DIFFERENT
LEVELS OF EXTERNAL SALINITY

TRAN THI PHUONG, MAI S§Y TUAN
SUMMARY

The seedlings of Kandelia candel were grown at 5 different levels of external salinity (0, 25, 50, 75 and
100% salinity of sea water). The ecophysiological response of Kandelia candel to salinity was studied by
examining the growth performance and the photosynthetic rate, The optimal growth was recorded in the
medium of 25% salinity of sea water. The high salinity caused the increase of fallen leaves and the decrease of .
the growth rate. The photosynthesis was strongly affected by the external salinity. The photosynthetic rate was
highest in the seedlings growing in 25% and lowest in 100% salinity of sea water. In the sodium chloride free
medium the growth of seedlings was inhibited. In conclusion, the external salinity was an important factor
which affected the photosynthesis and the growth of Kandelia candel. Kandelia candel was a species grown
best in the blackest water of about 25% salinity of seawater.

Ngay nhdn bai: 12-12-2001
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