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1. PAT VAN PE

Rimng ngap min (RNM) duogc coi 14 bé chira khi CO» quan trong cua nhiing
khu vuce doc theo bd bién ving nhiét déi [1]. Komiyama béo c4o rang sinh khoi trén
mat dét cia rimg ngap min c6 thé so sanh voi sinh khdi ctia rimg trén can ¢ ving 6n
d6i va co khoang 1000 dén 2000 tin carbon/ha duoc dy trit dudi mit dat trong cac
khu RNM [2]. Vi vay, thuc vat ngadp man dugc coi la c6 kha nang ¢ dinh carbon
cao hon cac loai thuc vt trén can.

Trong qué khir, kha ning ¢6 dinh CO» cua thuc vat ngdp man dugc wdc tinh
chi yéu dua trén mdi tuong quan véi dudng kinh than ngang nguc va sinh khéi don
1¢ [3]. Viéc do luong nay rat vat va va ton nhiéu thoi gian [4]. Do d6, phuong phép
nay khong thich hgp cho mét cudc didu tra quy mo 16n va cac nghién ciru so sanh
lién quan dén céac 1oai khac nhau & cac khu vuce va khi hau khéc nhau.

Pé giai quyét van dé trén phuong phap udc tinh kha ning ¢ dinh CO» cia
thuc vat b?mg cach dinh luong truc tiép qua trinh déng hoéa CO3 trén mdi don vi dién
tich 14 ra doi. Tuy nhién cac nghién ctru trude day chi danh gia twong quan ctia qua
trinh trao d6i khi ¢ thuc vat véi cuong d6 anh sang moi truong ma chua xét dén su
anh huong ctia yéu té nhiét do [4+6]. Do d6, nhimng dir liéu nay khong du dé udc
tinh nang suit rimg ngép man dudi sy thay doi nhiét d6 hang nim. Nghién ciru cua
Clough nim 1998 uéc tinh ning sudt RNM bang phuong phap trao d6i khi truyén
thdng st dung ham phan tng anh sang do Cheeseman va cs. xay dung nam 1991 [5,
7]- Moore va cs. (1973) bao cdo anh huong cua nhi¢t do dén toc do quang hop cua
cac loai Pudc do va Pudce trang cho thiy rang tdc d6 quang hop téi da thu dugc &
nhiét do 14 gan hodc thap hon 25°C [8].

Mot han ché khac cta cac nghién curu ké trén 1a do céc gidi han vé thiét bi nén
hau hét déu duoc thyuc hién trong nha kinh trén cac d6i twong ciy con. Do d6 cac di
liéu sinh 1y cia cac loai thuc vat ngdp man trong moéi truong thuc dia rat khan hiém.
Bai béo trinh bay két qua nghién ctru vé ning suit quang tong hop & 3 loai thuc vat
pho bién c6 ngudn gdc tu nhién phan b trong ving 16i cia RNM Can Gid bao gom:
Da quanh (Ceriops zippeliana Blume), Gia (Excoecaria agallocha L.) va Mam den
(Avicennia officinalis L.). Thong qua cac phan tich dit li¢u thu dugc tir cac phép do
quang hop thuc dia, uéc luong sy thay ddi tdc do quang hop ciia nhitng ddi twong
nay theo su bién dbi nhiét do va cudong do birc xa mat troi.
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2. POI TUQNG VA PHUONG PHAP
2.1. Poi tugng

RNM Cin Gio, dugc UNESSCO cong nhan 1a khu dy trit sinh quyén dau tién
& Viét Nam vao nam 2000 [9], nim trong quan thé bai tridu ctra song, noi séng Vam
Co, séng Sai Gon va song Pong Nai d6 ra Bién Pong (hinh 1). Luong mua trung
binh ndm 1a 1816 mm v&i phan 16n tap trung vao mua mua va c¢6 154 ngdy mua
trong nam. Nhiét d6 trung binh nam 27,4°C, cao nhat (37,6°C) vao thang 10 va thap
nhat (21, 7°C) vao thang 2. D6 am trung binh ndm 86%, song thuong dao dong tur
80,8% dén 91,4% [9]. Béo cao ciia DS Phong Luu va cs. (2019) danh gia RNM Can
Gid 12 mot “bé” chira carbon thu nhan tir khi quyén. Ham lugng carbon hap thu
trung binh ngay (tinh trong thang 4/2019) 1a 3,367 gC/m2 Téng ham luong carbon
da hap thy trung binh trong 12 thang dat ~1300 gC/m (twong dwong 48 tin CO»/ha).
Gia tri nay cao hon tir 3 dén 5 1an so voi cac két qua nghién ctru ghi nhan duoc &
mot s6 khu rimg nhiét déi trén can véi cing phuong phap nghién ciru [10].
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Hinh 1. Vi tri khu vuc nghién clru

Ngoai cac sinh canh ring trong (chu yéu 13 Pudc - Rhizophora apiculata),
khoang 15000 ha, con co rat nhiéu céc sinh canh rung tu nhién (Bﬁn chua - Mam;
MAm - Cha 1a - G3 bién; Mam tréng - Ban tréng; Da - Gia; Cha la; Rang; Rang -
Cha 14 - TAm mdc nam - Lirc; Dira nudce; Lac nude - Coc kén - O 10...) voi dién tich
khoang 12000 ha. Day la nhitng quan x4 thuc vat moc tién phong, da sd phan bd &
vung ctra sdng, ven bién nén 1a nhitng dbi twong chiu anh hudng trudc tién do bién
d6i khi hau (BDKH). Céc ddi tugng thuc vat dugc st dung trong nghién ctru 1a cay
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truong thanh c6 ngudn goc tu nhién cia cac loai Da quanh (C. zippeliana), Gia (E.
agallocha), Mam den (A4.officinalis). 03 6 tiéu chuan kich thudc 20 m x 20 m da
duoc thiét 1ap dé tién hanh nghién ctru. Vi tri cac 6 tiéu chuén duoc chon ngau nhién
trong khu vuc nghién ctu.

2.2. Phwong phap nghién ciru
2.2.1. Phép do cic théong so trao doi khi

Ning suat dong hoa CO, rong qua 1a 4, (umol CO2 m 25y cua 3 ddi tugng
thuc vat trong nghién ctru nay dugc do bang Hé théng quang hop di dong LI-6800
(Li-Cor, Lincoln, Hoa Ky). Ngoai hé théng nay, mot ngudn sang nhén tao da duoc
sir dung trong qua trinh nghién ctru (LI-6800-02, Li-Cor, Lincoln, Hoa Ky), thong
qua cuong do blc xa chiéu tryc tiép 1én bé mit 14 thi nghiém thiét bi gitp nha
nghién ctru kiém soat cuong dd quang hop va nhiét do budng 14 tir d6 thiét 1ap cac
thi nghi¢m nham han ché t6i da sy anh huéng cia moi truong thuc dia. PJ chinh xac
ctia cac phép do ndng d6 CO; trén 200 umol mol™! ctia hé thong nam trong khoang
1%. BJ chinh xac ctua phép do nhié¢t do dao dong trong khoang + 0,5°C. B¢ chinh
xéc ctia cam bién birc xa quang hop (PAR) trong budng 1a ciia hé thong khong vuot
ngudng £ 5%.

Pé danh gia su bién dong ctia 4, theo cac bién méi trudng mot cach chinh xéc,
diéu quan trong 1a phai do quang hop trén toan bo mit cit doc cua tan cdy, vi cic
nhanh trén va dudi c6 cac dac diém khac nhau, tiép xtc véi cac do doc moi truong
khac nhau va c6 thé phan g khac nhau vé6i nhiét d6. Do tinh phirc tap va khong 6n
dinh cua nén dit RNM gay kho khin cho viéc xdy dung cac thap do di dong dé tiép
can cac nhom 14 doc theo chiéu cao cua tan cdy, cac phép do khao sat sy phu thudc
cua cuong do quang hop vao PAR va nhiét d0 moi truong duoc thuc hién trén cac
canh cat dai 15-25 cm dugc chon tir 3 khu vuc cua tan cdy bao gdm Dinh ngon
(DN), Gitia tan (GT) va Dudi tan (DT). Phuong phap cit canh dam bao do dan thuy
lyc cta than cay duoc tién hanh theo hudng dan ciia Peter J. Melcher va cs. (2012)
[11]. Qué trinh cit 1dy mau do dugc thuc hién bang cach cit bé miu dudi nudc dé
ngan khong khi bi hut vao xylem. Pdi véi cac ciy co kich thudc 1on hodc 14 dinh
ngon & cach xa mat dat chung toi tién hanh thuc hién vét cit dau tién xa noi mubn
thuc sy ldy miu, sau d6 co thé thu hoach phan quan tim dudi nudc. Pau cit phai
duoc gilr udt cho dén khi do, cac 14 do duoc che phu nham tranh thoéat hoi nuée.

Cac mau 14 cia C. zippeliana, E. agallocha, A. officinalis trudong thanh, khong
c¢6 khiém khuyét, ndm & vong 14 thtr 2 ctia chdi 1a thu thap tir cac 6 tiéu chuan dugc
sir dung lam d6i tuong do ning suit quang hop tryc tiép. Cac 14 miu sau khi lya
chon dwogc dit vao budng 14 ciia Hé théng Li-6800 c6 khau d6 3x3 cm. Cac phép do
khao sat sy phu thude cia cuc‘)’ng d6 quang hop vao PAR trong khoang buc xa tir 0
dén 2000 pmol photon m™ s ! chia thanh cac khoidng nhé véi gidn cach 400 pmol
photon m™ s'. Cac thong sb sau duoc duy tri trong budng do cua thiét bi LI-6800:
nhi¢t d6 cua khong khi trong buong lala 25°C, do am la 70%, nong d6 khi COz cua
khong khi tham chiéu dwgc gitt 6n dinh & mirc 370 pmol mol™'. Cac phép do khao
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sat su phu thude cua cuong do quang hop vao nhiét d6 khong khi véi buc xa quang
hop lac nay duoc ¢b dinh & mic 800 pmol photon m? s va ndng do CO» ¢b dinh &
muc 400 pmol mol™, chia khoang nhiét d§ quan sat tir 25-38°C thanh céc khoang
nho véi gian cach 1°C.

Céc phép do su bién dong ciia A, dwoc tién hanh 6 lan trong khoang thoi gian tir
thang 5 dén thang 9 nam 2020. Mdi 1an do kéo dai ca ngay lan luot trén 3 ddi tugng
thuc vat, s6 phép do c6 thé thay dbi do bién dong vé thoi tiét. Mi phép do hoan thanh
trong vong nim phut va trung binh thu duoc hai muoi ban ghi trong mdi lan do. Ning
suat quang hop mg véi mdi nghiém thirc riéng 1é duoc do trén 2-4 1 khac nhau. Cac
gia tri dugc tinh trung binh, cac ham tuong quan dugc khao sat va xdy dung tir cac gia
tri thuc nghiém.

2.2.2. Mé hinh todn hoc ciia cdc phin itng quang hop véi sw bién dong ciia
cdc yéu té moi truwong

Dya vao moé hinh quang hgp Farquhar- von Caemmerer - Berry (FvCB)
thuong duoc st dung dé mé hinh héa tac dong méi truong dén ning suat quang hop
thuc vat [12] va m6 hinh dong hoc enzyme Michaelis - Menten [13] md t4 toan hoc
cac duong cong phan ing 4nh sang cua nang suét quang hop duoc biéu dién duéi
dang mt mo hinh hyperbol chit nhat (hinh 2) c6 phuong trinh nhu sau:

An=Amax* Q (Q +Ky) - Rq M

Trong d6: Ap(umol m?s™) la néng suét
quang hop thuan; Amax (umol m?3s!) 1a
max ning sudt quang hop t6i da tai dlem bao
hoa 4nh sang; Q(umol photon m?s™) buc

Vung bdo hoa

i ‘ i b hod i sing xa hoat dong quang hop; R; (umol m 25,1)
2 | , l1a lwgng CO> sinh ra tir qua trinh ho hap
I ctia 1d tgi Q = 0 (ho hp t6i); Ky 1a cuong

& dd anh sang quang hop tai d6 nang suat
#0400 800 1200 1600 2000 quang hop bang mot nira mirc cuc dai A, =

Y2 Appax (hinh 2), cac gia tri cua Kj, thuong
duoc cac nha nghién ctru st dung khi so
sanh cac dac diém sinh 1y cua thuc vat.

Hinh 2. Duong cong bio hoa anh
sang thé hién phan tmg clia ning suat
quang hop ddi véi PAR
Piém bu sang (LCP) duoc xac dinh theo
nghién ctru Gardiner va Krauss (2001) [14]: LCP = Ky R4/(Rg - Amax) (2)

Pé 1am 16 xu thé bién dong cua ning sudt quang hop thuan theo nhiét do
buéng la- Leaf chamber (7}), trung binh dir li€u do thyc nghiém phan ng nhiét do
clia qué trinh dong héa rong duge dit trén mot md hinh duong cong parabol duge
x4y dung theo phuong trinh da thirc bac hai: A(Tie)=—a Tie >+ b Tie — ¢ 3)

Trong d6: Au(Ti) (umol m?2s™) 1 ning suit quang hop thuan theo nhiét do
buong 1a; T (°C) 1a nhiét d6 budng 14; a,b,c 1a cac tham so.
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3. KET QUA VA THAO LUAN
3.1. Pwdng cong phan ung anh sang
Puodng cong phan rng anh sadng xay dung tir trung binh cia cac gia tri do thuc

nghiém & ca ba nhom 14 trén 3 ddi tugng thuc vat Da quanh, Gia va Mam den duoc
thé hién trong hinh 3.
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Hinh 3. Puong cong phan tng anh sang ciia theo suat quang hop -4, va PAR thu
dugc & cac phan PN (duong nét lién), GT (dudng nét dut) va DT (duong nét cham)
ctia tan 14 Da quéanh (C. zippeliana) (hinh 3a), Gia (E. agallocha) (hinh 3b), Mam
den (4. officinalis) (hinh 3c). Truc tung biéu thi cudng d6 quang hop, (umolm™2s™1),
truc hoanh biéu thi cuong do cua PAR, umol photon m™s™

Hinh 3a cho thiy su thay d6i cta ning suit quang hop (4,,) cia C. zippeliana
lién quan dén cuong do anh sang dugc do ¢ nhiét do 14 25°C. Phan tmg A4, ciia Da
quanh v&i anh sang 1a khic nhau theo ting khu vuc ciia tan cdy. Ning suat quang
hop t6i da (Amx) bién dong tir dinh ngon xudng khu vuc duéi tan nhu sau; 10,4; 9,6
va 8,2 pumol m?s™! 1an luot theo thir tu & dinh ngon, gitia va dudi cua tan (bang 1).
Puong cong phan ung anh sang & ca ba nhém 1a cho thay nang sut quang hop rong
va buc xa quang hop PAR ¢ cay Da quanh thé hién mdi quan hé tuyén tinh & mirc
btrc xa dudi 1000 pmol photon m™2s'. Nhom 14 Gitra tan thé hién ning luc quang
hop manh mé nhét & giai doan dau khi nang suit quang hop gia ting tuyén tinh theo
cuong d6 anh sang, sau khi PAR vuot gia tri 500 umol photon m?s™! ning suét
quang hop ciia nhom 14 Pinh ngon vuot 1én din dau, vuot qua gid tri Ame di vao
vung bao hoa 4, cia 3 nhém 14 giam déu theo chiéu cao tan. Ving bio hoa cua 3
nhom 1 tir 1000-1250 pmol photon m’ 257l va cac diém bu sang (LCP) c6 gia tri nho
& ca 3 nhém 14 cho thay Da quanh 1a cdy ua sang manh nhit trong 3 ddi tuong ¢
nghién ctru nay, thé hién qua nang suit quang hop Da quanh manh mé& nhat tai cac
cuong do birc xa quang hop cao.

Hinh 3b cho thiy su thay d6i ctia nang suat quang hop loai E. agallocha lién
quan dén cuong do anh sang duoc do & nhiét do 1a 25°C. Phan ung cla A4, cia ciy
Gié voi anh sang 1a kha tuong dong theo timg khu vuc cua tan cdy. Nang suat quang
hop t6i da (4mar) bién dong tir dinh ngon xudng khu vuc dudi tan nhu sau; 3,9; 5,5

32 Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 24, 11-2021



Nghién ctru khoa hoc c6ng nghé

va 4,3 pmol m?s™! 1an luot theo thtr tu & dinh ngon, gitia va dudi cua tan (bang 1).
Buong cong phan tmg anh sang ¢ ca ba nhom la cho thdy nang suat quang hop rong
va blrc xa quang hop PAR o cay Gi4 thé hién mbi quan hé tuyén tinh & mirc bic xa
dudi 950 pmol photon m?s'. Nhom 14 & giita thé hién nang lyc quang hop manh
nhat cho toan dai buc xa quang hop. Nhom 14 & dinh thé hién nang luc quang hop
yéu nhit trén hau hét dai birc xa quang hop két hop véi hiéu suit quang hop thap thé
hién & d6 dbc ciia duong cong phan tng 4anh sang & ca ba nhom 1a cho thdy Gia
thudc nhém thuc vat ua bong hon 2 loai con lai trong nghién ctu.

Bang 1. Dic diém quang hop cta Da quanh, Gia, Mim den theo nhom 14

€| Nhomld | Awx | PARwon Ry LcP | n | R
S| DN | 104404 | 1050-1250 | -07£02 | 24%5 | 156 | 0,94
E&’ GT | 9,6+03 | 1000-1200 | -09+03 | 18+7 | 148 | 0,91
G| pro | 82403 | 1050-1250 | -1.7502 | 2244 | 148 | 0,95
S| BN | 39%03 | 950-1050 | -07£02 | 34%3 | 132 | 0,95
"f;o GT | 55403 | 950-1000 | -0,7+02 | 31+5 | 129 | 0,97
< | DT | 43£03 | 950-1100 | 06402 | 3247 | 117 | 091
2| DN | 10804 | 950-1000 | -1,1£02 | 2143 | 141 | 0,92
£ 6r 94+03 | 950-1000 | -0,8+02 | 2143 | 133 | 0,98
S

S| pr | 8103 | 950-1000 | -1,6£02 | 21+3 | 139 | 0,96

Ghi chi: Gid tri twong quan R? doi véi cac dwong cong, n s6 mau do.

Hinh 3c chi ra su bién thién cua niang suat quang hop loai A. officinalis lién
quan dén cuong do anh sang dugc do & nhiét d6 14 25°C. Ning suat quang hop ti da
clia cdy Mam den (Amar) bién dong tir dinh ngon xudng khu vuc dudi tan nhu sau:
10,8; 9,4 va 8,1 pmol m™s™! lan luot theo thir tw & dinh ngon, gilta va dudi cia tan
(bang 1). BPuong cong phan g anh sang ¢ ca ba nhém 1a cho thay nang sut quang
hop rong va burc xa quang hgp PAR & cay M4m den thé hién méi quan hé tuyén tinh
& murc bire xa dudi 900 pmol photon m?s™!. O diéu kién nhiét d6 14 25°C, phan tng
clia A, v6i anh sang giam dan theo cao d6 cua tan voi bién d6 giao dong nhé cho
thdy c6 su trong dong cao trén 3 khu virc cia tin cay dic biét trang khép & mirc buc
xa dudi 200 pmol photon m?s!. Ving bdo hoa ctia 3 nhom 14 tir 950-1000 pmol
photon m? s cac diém bu sang c¢6 gia tri nhd & ca 3 nhom 1a cho thdy Mam den
thudc nhoém thuc vat wa nang trung binh trong 3 loai dugc nghién ciru.
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Két qua cho thiy, diém bao hoa anh séng cﬁa tit ca cac nghiém thirc thuong
quanh mic PAR khoang 1000 pmol photon m™s™. Gi4 tri nay cao hon & lodi cay
ngdp médn Vet den (Bruguiera sexangula) trong nghlen curu cia Krauss va Allen nam
2003 [15] va twong ty voi loai Mam 6i (Avicennia marina) trong bao cao cua Ball va
Critchley (1982) chi ra kha ning dong héa ciia Mam 6i bio hoa & cudng do anh sang
PAR khoang 1000 pmol photon m?s™ khi 14 trong diéu kién bong rdm va birc xa mit
troi cao [16]. Co thé gia dinh rang 14 C. zippeliana; E. agallocha; A. officinalis déu
ua néng hon so véi 14 ctia B.sexangula. Phat hién nay chimg thuc nghién ctru cta
Kitao va cs. (2003), chi ra rang trong ciing mot khong gian phan b, cac loai thuc
vat ho Pude ua thich cac khu vuc ¢6 nhiéu anh sang mat troi hon Vet den (B.
sexangula) [17].

3.2. Su phu thudc ciia cwong do quang hgp vao nhiét do

Hinh 4 cho thiy su phy thudc vao nhiét d6 T (°C) cua ning sudt quang hop
thuoc 3 nhom 14 trén 3 ddi tuong thuc vat Da quanh, Gia, Mam den thu duoc tir cac
phép do thyc nghiém. Dé lam rd xu thé bién ddi, dir liéu dugc dat trén mot duong
cong xu thé - dudng cong gan dung ciia qua trinh dap tng nhiét trong quang hop cua
3 nhom la umg voi 3 loai thyc vat trong nghién ciu dugc xay dung theo phuong
trinh da thire bac hai. 4y la nang sudt quang hop t6i wu tai T,y 14 nhiét d6 quang
hop téi wu.

Hinh 4a tom tit phan tng nhiét d6 cua qua trinh déng hoa rong tai diém bao
hoa anh sang cua cay Da quanh (C. zippeliana) véi blic xa quang hop luc nay duoc
¢ dinh & mtrc 800 pumol photon m? s va néng d6 CO2 ¢ dinh & mirc 400 umol
mol™ chia khoang nhiét d quan sat tir 25-38°C thanh cac khoang nhé v6i gian cach
1°C. Aope cia nhéom 14 Binh ngon 16n nhat trong 3 nhom 14 dat gia tri trung binh 1a
15,4 umol m™ s™! tai Ty 12 32,2°C, nhém 14 Giita tin c6 A,y dat gia tri trung binh 1a
9,7 pmol m2s™! tai T 12‘1 29,8°C, cudi cung l1a nhom 14 dudi tan c6 Aoy dat gia tri
trung binh la 7,3 umol m’ 257! tai Ty cao hon nhom 14 gitra tan 1a 30,7°C. Sau khi dat
nang sudt quang hop cuc dai & nhiét do t6i wu, 4, co Xu hudng giam dan khi nhiét d¢
tiép tuc tang va tuong ddéng & ca 3 nhom 1a. 4, nam trong khoang 12,8 dén 15,4
pumol m? s ¢ 29 dén 33°C. Nhing nhiét d6 nay s& 1a mot pham vi t6i wu cho 4,
trong 14 Da quénh. Gi4 tri ciia 4, ctia nhém 14 tai dinh & 32,2°C (15,4umolm™? s)
cao hon hai lan so v&i dudi 25°C (7,9 pmol m?2s™), cho thdy rang hiéu sudt quang
hop cua la thay ddi manh theo nhiét do moi truong.

Hinh 4b tom tit phan (mg nhiét do ciia qua trinh dong hoa rong tai diém bao
hoa 4nh sang cua cay Gia (E. agallocha) véi birc xa quang hop lic nay duoc ¢ dinh
& mirc 800 pmol photon m™ s™! va nong d6 CO» ¢b dinh ¢ mirc 400 pmol mol™! chia
khoang nhiét d¢ quan sat tir 23-36°C thanh c4c khoang nho véi gian cach 1°C. Ay
ciia nhom 14 Pinh ngon 16n nhat trong 3 nhém 14 nhung khong c6 su chénh léch
nhiéu dat gia tri trung binh 12 9,6 pmol m2s™! tai T, 14 30,7°C, nhoém 14 Giira tan c6
Ao dat gia tri trung binh 1a 7,8 umol ms™! tai T, 1a 29,2°C, cudi cung l1a nhom la
dudi tan co Aoy dat gid tri trung binh 1a 6,2 umol m™s™ tai T, thdp nhat trong 3
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Hinh 4. Buong cong phan tng nhiét d6 cua
ning suat quang hop - 4,, thu dugc & cac phan
DN, GT va DT cia tan 14 Da quanh (hinh 4a),

Gia (hinh 4b), Mam den (hinh 4c). Tryc tung
biéu thi cudng d6 quang hop, (pmolm=2s™),
truc hoanh biéu thi nhiét 46 quang hop (°C)

nhom 14 1a 28,3°C. Sau khi
dat ning suat quang hop cuc
dai & nhiét do i uu, 4, c6 xu
huéng giam dan khi nhiét do
tiép tuc ting va dong déu & 3
nhom 4. A4, nim trong
khoang 4,5 dén 9,6 pmol m™
s & 28 dén 31°C. Nhiét do
nay 1a t6i wu cho A4, cua la
Gia. Gia tri cia 4, cia nhém
14 tai dinh ¢ 30,7°C (9,6 umol

m?s™") cao hon hai lan so voi
duorl 23°C (4,6 pmol m s,
cho thdy rang hiéu suit quang
hop cua 14 thay di manh theo
nhi¢t dd moi trudong.

Hinh 4c tom tit phan
ung nhiét d§ cia qua trinh
ddng hoa rong cua ciy Mém
den (4. officinalis) tai diém
bdo hoa anh sang vdi buc xa
quang hop lac nay duogc cb
dinh & mtrc 600 pmol photon
m? s va néng d6 CO2 ¢b
dinh & muc 400 pmol mol™
chia khoang nhiét d§ quan sat
tur 23-36°C thanh cac khoang
nho véi gian cach 1°C. Aoy
cia nhom 14 Pinh ngon 16n
nhit trong 3 nhom 1a dat gia
tri trung binh 1a 10,1 pmol m’
257! tai Top 12 31,2°C, nhom 14
Giita tan cO Aoy thap nhit dat
gid tri trung binh 1a 5,3 pumol

25! tai Top 12 26,9°C, cubi
cung la nhém 14 Dudi tan co
Aop: dat gia tri trung binh 1a
6,7 pmol m2s! tai T,y cao
nhit trong 3 nhém 13 Ia
28,8°C. Sau khi dat ning suat
quang hop cuc dai ¢ nhiét do
t6i uu, 4, c6 xu huéng giam
dan khi nhiét d¢ tiép tuc ting
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va khong dbng déu & 3 nhom 14, trong khi nhém 1a Dinh ngon c6 xu hudng it dao
dong nang suat quang hop nhom 14 Dudi tan va Gitra tan ¢6 muc giam manh hon.
C6 thé du doan ddi voi cay Mam den (4. officinalis) nhom 14 dinh ngon ¢6 nang luc
chiu stress nhiét hodc ngan chan mét nude tot hon 2 nhém 14 con lai. Néu gia thiét
nay chinh xac thi loai thuc vat nay cé ning luc chdng chiu tét voi cac dot han nhiét
va su gia tang nhiét do cua BDKH toan cau. A, ciia nhom 14 Pinh ngon nam trong
khoang 7,9 dén 10,1 pmol m?s™ & 28 dén 31°C. Nhing nhiét do nay s€ la mot pham
vi t6i wu cho 14 Pinh ngon Mam den (4. officinalis) tién hanh hoat dong quang hop
hap thu CO,. O 2 nhém 14 Giita va dudi tan cay Méam den pham vi nhiét d6 t6i uu
cho quang hop thap hon nhém 14 Dinh ngon, nim trong khoang 26-28 °C v4i 4, nam
trong khoang 4,4 dén 6,7 pmol m™s™'. Gia tri cia 4, ctia nhom 14 Pinh ngon ¢ 31,2
°C (10,1 umol m™s™) cao hon gap hai lan so véi duéi 23°C (4,9 umol m™>s™), khang
dinh hiéu suit quang hop cia 14 Mim den thay ddi phan 16n theo nhiét d6 méi
truong.

Két qua cua cac nghiém thirc phan (mg nhiét do ciia nang suat quang hop trong
nghién curu nay phu hop vdi cac bao cdo cua Andrews va cs., (1984); Ball va cs.,
(1988) déu chi ra qua trinh quang hop cua thyc vat ngp man rat nhay cam voi nh1et
d6 [18, 19]. Theo quan diém vé sy phan bd sinh thai cta thuc vat, can phai xay dung
dudng cong phan tng nhiét d6 cua quang hop [20], va qua d6 c6 thé cai thién do
chinh x4c ctia viéc udce tinh kha ning ¢b dinh CO» cua rimg ngap mén [21].

Thyc nghiém con cho thdy mbi quan hé giita Aoy va Tie & ca 3 loai thuc vét
ngdp min gdm Da quanh, Gid va Mam den trong nghién ciru nay déu duogc biéu dién
dudi dang mot dudng cong c6 dinh rong. Két luan nay twong tw v6i két qua danh gia
bién dong ning suit ddng hoa CO, cua 14 Pudc d6i (Rhizophora apiculata Blume) da
dugc chiing t6i bao cdo trude ddy, cho thiy nhiét d¢ tdi wu cho R. apiculata phat
trién tir 30, 8 dén 35,2°C [22]. Cac két qua trén khac biét vdi bao cao cua Moore va
cs. (1973) rang ¢ hai loai cdy ngap man Pudc do va Bude trang ¢6 toc dd quang hop
t6i da thu dugc chi & quanh mot diém nhiét d6 14 gan hodc thap hon 25°C [8]. Két
qua nay tuong ty voi nghién ciru cua Okimoto va cs. (2007) cho thdy dinh rong quan
h¢ gitta 4, va T ¢ cay Budc voi (Rhizophora stylosa) nam trong khoang 29-34°C
[21]. M6t s6 nghién ctru khac ciing chi ra rang T,y ctia 1a phu thudc rat nhleu vao
nhiét d6 khu vyc sinh truéng cia ching [23, 24]. Phat hién nay cho thdy mdi quan
hé giira ning suit quang hop cuc dai va nhiét do 14 co khoang rong thé hién tiém
ning dich chuyén A,, nham thich nghi véi BDKH cua cdy 3 ddi tuong thuc vat nay
tai hé sinh thai RNM Can Gio.

Nhiét d6 & nhitng noi c6 bong ram sau thap hon so vi nhitng noi tiép xuc truc
tiép voi anh niang mat troi. Giam nhiét do thuong lam giam tc do trao ddi chat va
c¢6 thé han ché sy tich luy huynh quang cua chat diép luc & 14 tir 46 lam suy giam
qué trinh ¢b dinh CO; cua thyc vat [24]. Su giam huynh quang cua chat diép luc khi
phan ng v6i nhiét do thip ctng da dugc quan sat thdy & cac loai cdy ngdp man nhu
Trang (Kandelia candel) va Mam 6i (4vicennia marina) [25]. Didu nay co thé giai
thich cho viéc cac nhom 1a Dinh ngon trong nghién ctru nay déu thé hién hiéu suét
quang hop t6t hon cac nhom 14 con lai.
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4. KET LUAN

- Nhom 14 ¢ dinh cia cay Da quanh (C. zippeliana) c6 ning suat quang hop
cao nhat so v4i toan bd cac ting tan khac cua cdy va so véi 2 loai Gia (E.
agallocha), Mam den (A officinalis). Ving bao hoa anh sang ¢ muc tr 1050 dén
1250 pmol photon m?s! két hop véi diém bu sang thap cho thay Da quanh thude
nhom 14 wa nang. Gia cung ¢6 viing bdo hoa 4nh sang cao ¢ mirc tir 950 dén 1100
pmol photon m? s nhung hiéu sut quang hop ctia nhém 14 dinh ngon c6 xu hudng
thip hon 2 nhom 14 con lai nén thugc nhom thyc vat uva bong ram. Méam den thudc
nhém thyc vat co nang sudt quang hop trung blnh trong 3 dbi tugng nghién ctru. O
cac murc birc xa cao hon 1250 pmol photon m? s' moéi quan hé gitra PAR va 4, ¢
hau hét cac nhom 14 cay cua ca 3 loai thuc vat deu khong con thé hién mbi quan h¢
tuyén tinh.

- Ning suit quang hop t6i wu cta 3 loai Da quanh, Gia, Mam den déu dat cuc
dai & nhom 14 Dinh ngon Vi Aoy 1an luot 14 15,4 umol m? s tai T, = 32,2°C; 7,8
pmol m?s™ tai Top = 29,2°C; 10,1 umol m?s™! tai T,y = 31,2°C cho thdy tiém ning
chéng chiu tétlvéi cuong do buc xa cao cia mat troi. Do do can thiét tién hanh cac
danh gia chuyén sdu nham khing dinh ning lyc thich nghi cua ching véi cac diéu
kién cuc doan cia BDKH trong tuong lai.

- Qua danh gi budc dau bién dong ning suit dong hoa CO» cua 3 loai Da
quéanh, Gia, Mam den theo nhiét do cho thay quang hop ciia cac loai nay co biéu hién
nhay cam véi nhiét d6. Theo d6, nhay cam nhat 1a Da quanh v&i duong cong phan
g rd nét hon 2 loai con lai va khoang nhiét t6i wu cho phat trién cia Da quéanh tir
29 dén 33°C, cua Gia la tir 28 dén 31°C, cia Mam den la tir 28 dén 31°C ung véi
nhom 14 Pinh ngon va tir 26 dén 28°C ting véi nhém 14 Giira tan va Dudi tan.

- Ning sudt quang hop cta 3 nhom 14 loai Da quanh, Gia va Mam den ciing
tang 1én mot cach tuy nhién roi giam dan khi vuot ngudng cia T,y theo mo ta ctia md
hinh dudng cong parabol duoc xac dinh qua cac phuong trinh bac 2. St dung mé
hinh nay c6 thé du doan sy bién dong ciia ning suit quang hop theo bién thién nhiét
d6 moi truong.

- Yéu 6 trc ché chinh anh huéng dén quang hop trong nghién ctru nay la bic
xa quang hop PAR vuot ngudng bdo hoa va d 1¢éch cua nhiét do khong khi so voi
céc gia tri toi wu cho su phat trién cta 3 loai thyc vat nghién ctu.

TAI LIEU THAM KHAO

1. Ong J. E., Mangrove-a carbon source and sink., Chemosphere, 1993,
27:1097-1107.

2. Komiyama A., Topics on the plant root: root biomass and carbon
accumulation in mangrove forest, Agr. Hort, 2004, 79:58-61

3. Komiyama A., Poungparn S. and Kato S., Common allometric equations for
estimating the tree weight of mangroves, Journal of Tropical Ecology, 2005,
21:471-477.

Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 24, 11-2021 37



Nghién ctru khoa hoc céng nghé

10.

11.

12.

13.

Clough B. F., Ong J. E. and Gong W. K., Estimating leaf area index and
photosynthetic production in canopies of the mangroves Rhizophora
apiculata, Marine Ecology Progress Series., 1997, 159:285-292.

Clough B. F., Mangrove forest productivity and biomass accumulation in
Hinchinbrook Channel, Australia, Mangroves and Salt Marshes., 1998,
2:191-198.

Ong J. E., Gong W. K. and Clough B. F., Structure and productivity of a 20-
year-old stand of Rhizophora apiculata Bl. Mangrove forest, Journal of
Biogeography, 1995, 22:417-424.

Cheeseman J. M., Clough B. F., Carter D. R., Lovelock C. E., Ong J. E., The
analysis of photosynthetic performance in leaves under field conditions: A

case study using Bruguiera mangroves, Photosynthesis Research, 1991,
29:11-22.

Moore R. T., Miller P. C., Ehleringer J. and Lawrence W., Seasonal trends in
gas exchange characteristics of three mangrove species, Photosynthetica,
1973, 7:387-394.

Tri N. H., Hong P. N., Manh M. N. T., Tuan M. L. X., Anh M. P. H., Tho M.
N. H., Cuc M. N. K., Giang M. L. H., Tuan M. L. D., Valuation of the
Mangrove Ecosystem in Can Gio Mangrove Biosphere Reserve, Vietnam,
UNESCO/MAB Programme National Committee, Center for Natural
Resources and Environmental Studies (CRES), Hanoi University of
Economics (HUE) and and Management Board of Can Gio Mangrove
Biosphere Reserve, 2000, Hanoi.

Luu D. P, Avilov V. K., Thinh N. V, Udc tinh kha nang trao doi CO; ciia
H¢ sinh thai Rirng ngdp man Can Gio bang phirong phdp Eddy-covariance,
Tap chi Sinh hoc, 2019, 41(2se):377-384.

Peter J. Melcher, N. Michele Holbrook, Michael J. Burns, Maciej A.
Zwieniecki, Alexander R. Cobb, Timothy J. Brodribb, Brendan Choat and
Lawren Sack, Measurements of stem xylem hydraulic conductivityin the
laboratory and field, Methods in Ecology and Evolution, 2012, 3:685-694.

Farquhar G. D. and Von Caemmerer S., Modelling of photosynthetic response
to environmental conditions, In Physiological Plant Ecology II: Water
Relations and Carbon Assimilation, Encyclopedia of Plant Physiology, New
Series, Springer-Verlag, Berlin, 1982, 12 B:549-587.

Michaelis L. and Menten M., Die Kinetik der Invertinwirkung, Biochemische
Zeitschrift., 1913, 49:333-369.

38

Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 24, 11-2021



Nghién ctru khoa hoc c6ng nghé

14.

15.

16.

17.

18.

19.
20.

21.

22.

23.

24.

25.

Gardiner E. S. and Krauss K. W., Photosynthetic light responseof flooded
cherrybark oak (Quercus pagoda) seedlings grown intwo light regimes, Tree
Physiology., 2001, 21:1103-1111.

Krauss K. W., Allen J. A., Influences of salinity and shade on seedling
photosynthesis and growth of two mangrove species, Rhizophora mangle and
Bruguiera sexangula, Aquatic Botany, 2003, 77:311-324.

Ball M. C., Critchley C., Photosynthetic responses to irradiance by the Grey
Mangrove, Avicennia marina, grown under different light regimes, Plant
Physiology, 1982, 70:1101-1106.

Kitao M., Utsugi H., Kuramoto S., Tabuchi R., Fujimoto K., Lihpai S.,
Lightdependent photosynthetic characteristics indicated by chlorophyll

fluorescence in five mangrove species native to Pohnpei Island, Micronesia,
Physiologia Plantarum, 2003, 117:376-382.

Andrews T. J., Clough B. F., Muller G. J., Photosynthetic gas exchange and
carbon isotope ratios in some mangrove species in North Queensland, In:
Teas HJ Physiology and management of mangroves, Part of the Tasks for
vegetation science book series, 1984, 9:15-23.

Ball M. C., Ecophysiology of mangroves, Trees, 1988, 2:129-142.

Agata W., Hakoyama S., Influence of light intensity, temperature and
humidity on photosynthesis and transpiration of Sasa nipponica and
Arundinaria pygmaea, The Botanical Magazine, 1985, 98:125-135.

Okimoto Y., Nose A., Katsuta Y., Tateda Y., Agaric S., Ikeda K, Gas
exchange analysis for estimating net CO: fixation capacity of mangrove
(Rhizophora stylosa) forest in the mouth of river Fukido, Ishigaki Island,
Japan, Plant Production Science, 2007, 10:303-313.

Luu B P. Georgievich Z.N., Son N. T., btcc N. T., Hoan H. D., Thinh N. V,
Mot s6 ddc diém quang hop cua cay d‘u’O’c doi (hazophora aplculata Blume)

trong rirng ngdp man Can Gio, thanh phé Hé Chi Minh, Tap chi Khoa hoc
va Cong nghé nhiét ddi, 2021, 22:3-15.

Kao W. Y., Shih C. N., Tsai T. T., Sensitivity to chilling temperatures and
distribution differ in the mangrove species Kandelia candel and Avicennia
marina, Tree Physiology, 2004, 24:859-864.

Sawada S., Effects of growth temperature on photosynthetic carbon
metabolism in green plants, Plant and Cell Physiology, 1974, 15:111-120.

Alam B., Nair D. B., Jacob J., Low temperature stress modifies the
photochemical efficiency of a tropical tree species Hevea brasiliensis: effects
of varying concentration of CO: and photon flux density, Photosynthetica,
2005, 43:247-252.

Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 24, 11-2021 39



Nghién ctru khoa hoc céng nghé

SUMMARY

PHOTOSYNTHETIC CHARACTERISTICS OF SOME MANGROVES
IN CAN GIO MANGROVE FOREST, HO CHI MINH CITY

The aim this research work was to assess the intensity of photosynthesis at the
leaf level of 3 common plant species: Ceriops zippeliana, Excoecaria agallocha,
Avicennia officinalis, natural origin in a Can Gio mangrove forest. From May 2020
to September 2020, the databases of diurnal dynamics of the intensity of
photosynthesis and PAR (Photosynthetic Active Radiation) for different parts of the
tree crown were investigated. The Michaelis - Menten equation was used to describe
the dependence of photosynthesis on PAR. The coefficients equation was used to
assess the photosynthetic characteristics of the tree leaf. The study showed that the
decline of leaf photosynthetic capacity in all 3 subjects studied may be due to the
cumulative decline of chlorophyll fluorescence. Photosynthetic intensity of the 3
plant species has different variation according to environmental factors but generally
depends on leaf temperature and PAR. Specifically, the optimum temperature for the
growth of C. zippeliana is between 29 and 33°C with A, (Photosynthetic yield)
between 12.8 and 15.4 pmol m?s”'; optimum temperature for the growth of E.
agallocha is from 28 to 31°C with 4, in the range of 4.5 to 9.6 umol m?s!; the
optimum temperature for growth of 4. officinalis are 2 temperature ranges from 28
to 31°C for leaves at the top and from 26 to 28°C for leaves in the middle and under
the canopy. Based on the obtained correlations, mathematical models of
photosynthetic intensity as a function of PAR and leaf temperature were developed.
In general, the results show that the inhibitory factor affecting photosynthesis can be
the amount of photosynthetic irradiance that is higher than the allowable level and
the deviation of leaf temperature from the optimal values for plant growth
development of C. zippeliana, E. agallocha, A. officinalis.

Keywords: Leaf gas exchange, photosynthesis, Ceriops zippeliana, Excoecaria
agallocha, Avicennia officinalis, Can Gio mangrove forest, Li-6800.
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