Nghién ctru khoa hoc céng nghé

MOT SO PAC PIEM QUANG HQP CUA CAY PUGC POI
(Rhizophora apiculata Blume) TRONG RUNG NGAP MAN CAN GIO,

THANH PHO HO CHI MINH
PO PHONG LUU V), ZHIRENKO NIKOLAY GEORGIEVICH ®, NGUYEN THAI SON ©,
NGUYEN TRUNG bUC V, HUYNH PUC HOAN “, NGUYEN VAN THINH

1. PAT VAN PE

Rimg ngdp min (RNM) phan bd ¢ 123 qudc gia va ving lanh thd, bao phu
khoang 152000 kmz, chiém 0,5% dién tich vung ven bién toan cau [1]. Céc nghién
ctru gén day da chi ra rang, RNM c6 thé luu trit toi 1083+378 MgC/ha [2], 16n gip 3
dén 5 lan so véi rimg trén can [3]. Tuy nhién, cac hoat dong dan sinh dang lam cho
hé thong khi hau toan ciu 4m 1én, gdy gia tang su bién dbi nhiét 46 va nong d6 CO,
trong khong khi. Sy thay d6i cac yéu to moi truong nay la mét trong nhimg nguyén
nhan tryc tiép tac dong dén qua trinh phat trién caa RNM [4].

Su phu thuoc cua toc do dong héa CO, rong qua la cua thuc vat trén can 4,
(umol CO, m™s™) vao cac thong sb moi truong (nhiét do, do a am, nong do CO; trong
khong khi...) la mot trong nhitng thanh phan quan trong nhat the hién phan hdi caa
thyc vat va yéu t méi truong [5]. Trong khi cac nghién ciru vé phan tmg quang hop
v6i nhiét d6 cua cac loai cdy 6n doi twong ddi phd bién thi d6i voi cac loai cay nhiét
d6i va cac hé sinh thai RNM van chua dugc quan tim dung murc. Tuy nhién cling da
c6 modt s6 mo hinh toan hoc md phong va thuc nghiém lién quan dén cac yéu t6 moi
truong khac nhau véi qué trinh sinh 1y ¢ thuc vat ngdp man. Cuy thé 1a su thoat hoi
nude, sy din truyén cua khi khdng, qua trinh quang hop hodc ho hép [6, 7].

Voi dién tich 32466 ha, trong d6 trén 17000 ha dién tich Pudc doi
(Rhizophora apiculata Blume) [8], RNM Can Gio (TP. H6 Chi Minh) ¢ vai tro
quan trong duy tri cin bang sinh thai va cai thién mdi truong, thich img voi bién doi
khi hau (BDKH). Tuy di c6 mot s6 nghién ctru danh gia ning luc hap thu CO, va
trir lugng cac bon cua ciy Pudc doi tai hé sinh thai RNM Can Gio [9, 10] nhung
hau hét cac nghién ctru déu chua danh gia dwgc anh hudng cua qua trinh néng 1én
toan cau dén nang lyc tich luy cac bon cua ddi tugng thuc vat nay dé dy doan phan
hdi ctia quan thé thuc vat trong bdi canh BDKH.

Bai béo trinh bay két qua nghién ciru vé nang suat quang hop ¢ loai Pudc doi
phan bd trong ving 16i cia RNM Can Gid théng qua cac phén tich dit liéu thu duoc
tir cac phép do quang hop ban ngay nhim wdc luong sy thay dbi tbe do quang hop
ctia Pudc doi theo su bién ddi nhiét do va néng do COa,.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. P6i twong nghién ciru

RNM Cin Gid, duwgc UNESCO cong nhan 1a khu du trir sinh quyén dau tién &
Viét Nam vao nam 2000 [11], nim trong quan thé bi triéu ctra song, noi séng Vam
Co, song Sai Gon va sdong Dong Nai d6 ra Bién Pong (hinh 1). Khu vyc nay bj anh
hudng boi ché d6 ban nhat tridu khong déu véi bién do trung binh 2 m, dat cuc dai
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dén 4 m vao mua xuan. Khi hau c6 dic trung 1a ché do gi6 mua, v6i mua kho kéo
dai tir thang 12 dén thang 4 nim sau va mua mua tir thang 5 dén thang 11. Luong
mua trung binh nam 14 1816 mm v&i phan 16n tap trung vao mia mua va co téi 154
ngdy mua trong nam. Nhiét d6 trung binh nam 27,4°C, cao nhit (37,6°C) vio thang
10 va thap nhit (21,7°C) vao thang 2. P 4m trung binh nim 86%, song thudng dao
dong tir 80,8% dén 91,4% [11].

Thue vat duge dung 1am ddi twong nghién ctru 1a cdy truong thanh c6 ngudn
gbc ty nhién cua loai Pudc doi (Rhizophora apiculata Blume), ho Rhizophoraceae.
Chiéu cao trung binh cua cay la 5,0+0,5 m, duong kinh trung binh ¢ do cao 1,3 m la
11,3+0,5 cm.

01 6 tiéu chuan kich thudc 20 x 20 m dd dugc thiét 1ap dé tién hanh nghién
cuu. Vi tri khu vuc nghién ctru duoc chi ra tai hinh 1.
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Hinh 1. Vi tri khu vuc nghién ctru

2.2. Phwong phap nghién ctru

2.2.1. Phép do trao doi khi

Trong nghién clru nay, nang suét déng hoa CO, rong qua la ctua cay Pudc doi
dugc do bang H¢ thong quang hop di dong LI-6800 (LI-6800, Li-Cor, Lincoln, NE,
Hoa Ky). Ngoai h¢ thong nay, mdt nguon sdng nhan tao da dugc str dung trong qua
trinh nghién ctru (LI-6800-02, Li-Cor, Lincoln, NE, Hoa Ky). D chinh xac cua céc
phép do ndng d6 CO, trén 200 umol mol™ cia hé théng nim trong khoang 1%. Do
chinh xac cua phép do nhiét do giao dong trong khoang +0,5°C. BJ chinh xac cua
cam bién PAR trong budng 14 cia hé thong khong thap hon £5%.
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Céc mau 14 cia Pudc doi truong thanh, khong cé khiém khuyét, nam & vong 14
thir 2 ctia chdi 14 duogc st dung lam d6i tuong do ning sudt quang hop truc tiép. Céc 14
mAu sau khi Iya chon dugc dit vao budng 14 ciia Hé thong Li-6800 ¢ khau do 3x3 cm.
Céc thong sb can thiét cho mdi loai nghiém thirc do thuc nghiém gdm: cudng do cia
PAR, nhiét d6 va d6 am cua khong khi, néng do CO; trong khong khi - dugc thiét lap
cho budng 14 thong qua hé thong méy chii. Nang suat quang hop tng v6i mdi nghiém
thure riéng 1¢ duogc do trén 2-4 14 khac nhau. Céc gié tri dugc tinh trung binh, cac ham
tuong quan duoc khao sat va xay dung tir cac gia tri thuc nghiém.

Pé xac dinh dong luc quang hop theo
ngay ctia Pudc doi mot cach toan dién, didu
quan trong 1a phai do ning sut quang hop
trén toan bo mat cit doc cua tan cay, vi cac
nhénh trén va dudi ¢ cac dic diém, tiép xuc
voi anh sang, moi truong khac nhau va c¢6 thé
phan tng khéng giong nhau vo6i nhiét do.
Trong thyuc té, diéu kién anh sang rat bién
dong theo chiéu doc tan cay do mat do tan 14
trén cao han ché kha ning tiép can anh sang
& cac tan thip hon. Vi sy phan b anh sang
thuong tang theo chiéu cao tan, nhiét do cua
14 ciing tang theo. Vi 1& 40, dé do cuong do
quang hop ¢ cac phan khac nhau cta tan cay, 3
mot hé thong gian gido di dugc lip dit gan  Hinh 2. Xéc dinh cuong do quang
mot trong nhimg cay nghién ctu (hinh 2). hop va PAR ctia Pude doi
Vi sy trg gitp cia h¢ thong nay, dong luc
ngay ctia cuong do quang hop & cac phan trén, giita va dudi cua tan cay Pudc doi da
dugc thu thap.

Cac phép do khao sat sy phu thudc cia cuong do quang hop va thoat hoi nude
vao nhi¢t do va nong d6 CO, dugc thuc hi¢n trén cac doan canh dai 15-30 cm, dugc
cat tor phan dinh tan ctia cay Pudc doi.

2.2.2. Mé hinh todn hoc ciia cdc phén iing quang hop véi sw bién djng ciia
cdc yéu té méi truwong

Céc théng s6 ciia md hinh quang hop Farquhar- von Caemmerer - Berry
(FvCB) [12] thuong duge su dung dé mo ta cac mdi quan hé sinh hoa co ban cua ty
1¢ dong hoa CO, rong cua thue vat, dong thoi mo hinh héa tac dong méi trudng dén
nang sudt quang hop thuc vat [13]. M6 hinh quang hop FVvCB di dugc ching minh
la mdt phuong phép sinh hoa hitru ich cho qué trinh quang hop ¢ thuc vat C3 va da
duoc trich dan hon 5000 1an trong 35 nam qua [14].

04y" = Ag(@iQ+Amax)] + @i QAmax =0 (1)
Ning suat quang hop thuan dugc tinh boi:
Ap,=Ag — Ry ()
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Trong d6: a; 1a hiéu sudt luong tir
ban dau (mol rnol_l); Q buc xa hoat dong
Viing bio hoa quang hop (umol photon m? s);
A A, (umol m™? s™) 12 ning suét quang hop
thuan; Ay (pmol m?s™) 1a tbng ning suit
4 bio hod & quang hop; R; (umol m™ s™) la luogng
0L LK /D _________________________________________ CO; sinh ra tir qua trinh hé hap cua la
biém bu sang (LCP) I tai Q =0 (ho hap t61); Apax (Lmol m?s™)

— Ry

4o 400 800 1200 1600 2000  la nang sudt quang hop ti da tai diém béo
Hinh 3. Duong cong bao hoa anh sang hoa anh sang, va 6 la d cong cua dudng
thé hién phan ¢ ng cua nang suét quang cong. phan g ‘lu’cmg tu cua sy van

hop doi véi PAR chuyén dién tir tiém ndng (phan anh muc

d6 uén cua duong cong quang hop).

Dua vao cong thue (1) va (2) cung mo6 hinh dong hoc enzyme Michaelis -
Menten [15] m6 ta toan hoc cac duong cong phan (mg anh sang cua nang suat quang
hop dugc bi€u dién nhu sau: A,=A0x Q /(Q +Ky) - Ry (3)

Trong d6 Kj, 1a cuong do anh sang quang hop tai do cuong do quang hop
bang mot nira mirc cyc dai A, = V2 Apgy (hinh 3), cdc gia tri cua Ky, thuong duge
cac nha nghién ctru str dung khi so sanh céc dic di€m sinh 1y cta thuc vat.

Diém bu sang (LCP) duoc xac dinh theo nghién ctru Gardiner va Krauss
(2001) [16]:

LCP = Ky R4/ (Rg - Amax) 4)

Dé danh gia hiéu qua cua quang hop, dé xuat str dung hé sd goc cua tiép tuyen
v6i dudng cong ciia ham (3) tai diém tuwong ng voi Ky dé phan anh mirc d uon
cua duong cong quang hop (6). Theo quan diém vat 1y, hé s6 nay phan anh téc do
thay ddi cuong do quang hop voi su thay d6i PAR. Giai phap nay cho phép tién
hanh phan tich so sanh cac két qua thu duogc trong nghién ctru véi két qua nghién
ctru khac.

3.KET QUA VA THAO LUAN
3.1. Dong luc ngay cia cwong do quang hgp va PAR

Dé xé4c dinh cac quy luat sinh 1y xay ra trong cdy Pudc doi bién dong ra sao
theo cac thoi diém trong ngdy, vao ngay 16 thang 6 nim 2020, da do thuc nghiém
cac dong thai ngay cuong do quang hop va PAR ¢ phan dinh ngon (PN), giita tan
(GT) va dudi tan (D7) cua cdy trong diéu kién tu nhién (hinh 4). Trong qua trinh do,
cac thong s6 sau dugc duy tri trong budng 14 cua thlet bi: nhiét do khong khi 30°C,
d6 am khoéng khi 70%, ndng d6 CO, 400 pmol-mol . Tai diém nghién ctru c6 mua
nhe tir 10h30” dén 11h40°. Gi4 tri ctia cuong d6 quang hop trong mua dugc coi 1a
khong. Téng PAR & PN 1a 22 mol'm™, & GT'1a 7 mol-m™, & phin DT 1a 6 mol-m~.
Do d6, phan giita va phan dudi cua tan cay duoc nghién cru gin nhu & cung diéu
kién lién quan dén do chiéu sang.
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Budc dau phan tich dit liéu thu duoc cho thiy ning suit quang hop ¢ phan
dinh ngon 13 16n nhét Apyme: = 10,456 pmol m™s™ tai thoi diém 12h21° tng voi
PAR = 1197 pmol photon m™ s (hinh 4a), trong nira thoi gian dau (thoi diém trude
khi ¢ mua), nang suat quang hop c6 lién quan chit ché voi PAR - hé s tuong quan
R? qua uéc tinh 14 0,86. Tuy nhién, trong nira thoi gian sau, mdi trong quan nay
giam 6 rét voi gia tri R? = 0,54.

O khu vuyc giita tan nang suit quang hop cuc dai Agrme = 6,36 pmol m2s™ &
thoi diém 13h39° tmg véi PAR =411 pmol photon m™ s (hinh 4b). Trong sudt thoi
gian quan tric, cudng d6 quang hop va PAR c6 mdi lién hé chit ché, cac hé sd
twong quan lan luot 13 0,99 va 0,80.

O khu vuc duoi tan, nang suat quang hop cuc dai 4prmax = 4,97 pmol mis! &
thoi diém 13h08” tmg v6i PAR = 150 pmol photon m™ s (hinh 4c), mdi lién hé chat
ché giita cudong do quang hop va PAR duoc theo ddi trong ntra thoi gian dau,
R?=0,96, trong khi & nira thoi gian sau, mdi lién hé nay thip hon dang ké, R? = 0,69.

Nhan thiy ning suit quang hop chu dao cua cdy Pudce doi thudc nhom 14 &
dinh tan, mdi twong quan giita cudng d6 quang hop & ciy Pudc d6i va cudng do buc
xa mat troi1 phu thude rat nhiéu vao gia tri buc xa. Tai cac thoi diém gitra ngay khi
birc xa mit trdi ting cao (16n hon 1200 umol photon m-2 s-1), ning sudt quang hop
cua la cdy Pudc doi tai phan dinh tan (cc biéu twong tam giac trong hinh 4a) ¢6 xu
huéng giam rd rét do su gia nhiét cta birc xa mit troi khién 14 phai dong cac khi
khong nhiam bao vé té bao va ngin qua trinh thoat hoi nudc. Cac 14 cdy tai phan giira
tan thugc nhom 14 trong bong ram, nhan dugc it birc xa mat tréi hon nén nang sudt
quang hop ctia nhom 14 nay thip hon nhom 14 tai dinh tan va c6 mirc do twong quan
cao trong ngudng bic xa mit troi tai khu vuc gitra tan. Cac 14 & phan dudi tan do
thudong xuyén nam trong bong ram cua tan cay, khu vuc nhéan dugc it anh sang nhat
c¢6 xu hudng duy tri ning suit quang hop thip va on dinh & mirc btrc xa thap. Do d6
dé tién hanh nghién ctru anh hudng cia qua trinh BDKH ma cu thé 1a sy gia ting
nhiét d6 moi truong va ndng do CO, trong khong khi dén ning suit quang hop cia
cdy Pudc d6i, dd nghién ctru siu hon vé sy bién dong nang sudt quang hop cua
nhoém 14 tai dinh tan trong cac diéu kién moi truong thuc té va gia dinh khac nhau.

3.2. Pudng cong phan ung anh sang

Hinh 4 (d.e,f) cho thdy cac gia tri cua ning sut quang hop phu thudc vao
PAR, thu dugc tur cac phép do & 3 khu vuc khac nhau cua tan 14 Pudc doi, céac
dudng cong ciia phan Gmg anh sang 1a gan dung x4p xi voi cac gia tri ndy duoc xay
dung theo phuong trinh (3), ciing nhu tiép tuyén cua cic duong cong ndy tai cac
diém tuong Gmg véi cac gia tri Ky,.
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Hinh 4. Dong lyc ngay cua ning suit quang hop rong - 4,,, va PAR - Q thu dugc &
cac phan trén (a), gitra (b) va dudi (c) cua tan 12 Pudc d6i (ngay 16/6/2020).

Cac gia tri cuong do quang hop (dlem danh diu), duong cong phan tmg anh sang
(duong dam) va duong tiép tuyén véi diém K, (duong ‘manh) thu dugc cho cac
phan trén (d), giita (e) va duéi (f) cta tan 14. Truc tung biéu thi cudng do quang hop,
(pmolm™s7"), trén dd thi (a), (b) va (c) biéu thi thoi gian, HH: MM, trén dd thi (d),
(e) va (f) - biéu thi cuong d6 ciia PAR, pmol photon m™2s7".

Puong cong phan ung anh sang cho nhém 14 Pinh ngon (hinh 3d), dya trén dir
lidu thu dugc vao budi sang. Cac gia tri cia cuong do quang hop dugc thé hién trong
hinh 3d véi cac diém danh dau hinh tam giac thu duoc vao budi trua véi PAR 16n
hon 1200 pmol photon m2s™'. Pudng cong phan ung anh sang cho phan giita va
phan duéi cua tan 14. Hinh 4e,f dugc xay dung tir dit liéu thu dugc trong ngay. Céac
chi s dic trung cho dic diém quang hop cia 14 thu dugc & cac phan khac nhau cia
tan cdy Pudc ddi theo phuong trinh (3), cling nhu gia tri twong quan R? cho cac
duong cong thu dugc va sb 1an do n dugc chi ra trong bang 1.
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Bang 1. Dic diém quang hop ctiia Pudc dbi theo nhom 14

Nhém 14 Chi s0 quang hop

Anmax Ky Ry LCP 9 n R®

Dinh ngon (PN) | 8,1+0,3 | 396 |-0,8+0,05 | 356 | 0,018 | 33 | 0,97

Gitra tan (GT) 4,2+0,2 332 |-1,5+0,05 | 87,4 | 0,023 16 0,98

Dudi tan (DT) | 4,1+0,3 | 307 |- 1,4+0,05 | 78,1 | 0,022 | 20 | 0,98

(Gid tri twong quan R* d6i véi cdc dwong cong thu duoe, n s6 mau do).

Puong cong phan ing anh sang xay dung tir trung binh cua cac gia tri do thuc
nghiém & ca ba nhém 14 cho thay ning suat quang hop rong va birc xa quang hop
PAR ctia Pudc d6i thé hién mdi quan hé tuyén tinh & murc birc xa dudi 400 pmol
photon m™ s™'. Hiéu sut quang hop (8) c6 hé s6 goc nhé thé hién Pudc d6i thude
nhom thuc vat ua sang. Nhom 14 trén dinh tan ning suit quang hop vuot troi hai
nhom 14 gitta va dudi tdn ¢ cac cuong do birc xa quang hop vuot ngudng 400 pmol
photon m™2s™!

Apax cia Pudc doi trong nghién ctru nay thap hon so véi nghién ctru cay Pudc
voi Rhizophora stylosa & Uc (12,9 pmol photon m™ s™) [15]. Su gidm A, tir trén
xudng dudi cua tan twong ddng véi két qua thu duoc tir nghién ctru cua Clough va
cs. (1997) ciing trén d6i twong Pudc d6i R. apiculata & Malaysia [16]. Nghién ctru
clia cac tac gia ndy cho thiy gia tri trung binh cuia ning suit quang hop rong trong la
cta R. apiculata giam tuyén tinh tir 10,9 pmol photon m™ s™ & dinh tan xudng 4,9
umol photon m™ s & dudi tan. Gia tri thdp hon so v6i nghién ciru nay c6 thé do
thiét 1ap nhiét d6 ban dau trong budng 14 & 30°C chwa phai 13 nhiét d6 tdi vu cho
quang hop ciia Pudc d6i. C6 mot sé bao céo luu y rang, ty 1& quang hop ciia RNM
giam trong diéu kién kém thuén loi, thuong lién quan dén d6 man cao [17], ham
lwong nude trong dét thap [18], hodc tiép xuc lién tuc véi birc xa mat trdi & cuong
do cao [19].

3.3. Xac dinh thoi gian t6i da cho phép tién hanh cac phép do trao doi khi
trén canh di cit

Tinh phirc tap va khong 6n dinh ctia nén dat RNM gay kho khian cho viée xay
dung cac thap do di dong dé tiép can cac nhom la. Mot thi nghiém da duoc thuc hi¢n
dé kiém tra tinh kha thi ciia viéc do ning suit quang hop trén cac canh da cat. St
dung céc canh dai 15-30 cm duoc cét tir phan trén cia tan cdy, canh duoc cit biang
dung cu cit tia cAm tay dang 6ng 16ng. Cac phép do duoc thuc hién & ché do tu dong
trong 5 phut, véi khoang cach mdi lan do 1a 10 gidy.

Trong cac phép kiém dinh thoi gian t6i da ¢ thé do quang hop trén canh da
cit, cac thong s6 duoc duy tri trong buéng do cua thiét bi bao gém: nhiét d6 35°C,
d6 4m 60%, ndng do6 CO, 400 pmol-mol™!, PAR 1.000 pmol m™2 s™'. Hinh 5a chi ra
su phu thudc cua cuong do quang hop vao thoi gian ctia mot trong nhirng canh dinh
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ngon (dai 15 cm) cta ciy Pudc d6i (thoi diém14h40’ trong ngay). Nghién ctru cho
thdy ning suit quang hop ciia 14 trén canh cét c6 kha nang duy tri trang thai 6n dinh
trong khoang 3 phtt dau tién, sau d6 ning suat quang hop sut giam manh trong vai
phut tiép theo do nudc trong hé théng mao din ciia cay thuong ton tai & p suat thap
hon khi quyén, nén viéc cit canh gy sut giam ap suit thuy luc dan dén sy mat nude
& 14 tai dinh ngon nam sau vét cit. Co ché nay duogc giai thich cu thé trong bao céo
tong hop cua Peter va cs. (2012) sau khi tién hanh nghién ctru trén nhiéu d6i tuong
thuc vat khac nhau [20], tuy nhién do tinh dac thu cua thuc vat ngdp man van can
tiép tuc thiét 1ap thém cac thi nghiém khac trén d6i twong Pudc do6i nhim khang
dinh gia thiét nay.

Hinh 5a cho thiy, néu di bao gdm ca sai sd, thoi gian do cudng do quang hop
ctia 1a trén canh da cit bat dau tir khoang 50 gidy sau khi dugc dit vao budng do cia
hé théng phan tich khi va kéo dai dén gidy 190. Thoi gian nay du dé thuc hién cac
phép do dang tin cy trén 2-3 14 ciia canh da cit. RS rang, khi 1ay cac nhanh co chiéu
dai 16n hon, thoi gian thuc hién cac phép do ting 1én, diéu nay co thé giy tac dong
xau dén cay nhét 1a khi can tién hanh do trén mot lugng 16n méau 1a va chiéu dai
15-30 cm 1a mdt kich thudc hop 1y va thuan tién cho thao tac.

Aotp= 10,24 pmol m? s

8,5
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E |
o 1
g_ |
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< 1
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Hinh 5. Sy phu thudc ctia cuong do quang hop cua 1a BPudc doi vao thoi gian sau
khi cét khoi canh tir phan dinh ngon (a) va su phu thudc cta ning suit quang hop
cua 4 tai dinh tan vao nhiét do (b)

3.4. Su phu thugc cia cwong d§ quang hgp vao nhiét do

Hinh 5b cho théy sy phu thudc vao nhiét d¢ 7 (°C) cua ning suét quang hop
thudc nhom 14 dinh ngon cta cay Pudc do6i thu dugc tir cac phép do thuc nghiém.
Dé 1am 13 xu thé bién d6i, dir liéu duoc dit trén mot duong cong xu thé - duong
cong gan ding ctia qua trinh dap tmg nhiét trong quang hop cay Pudc doi duoc xdy
dung theo phuong trinh da thirc bac hai (R* = 0,92):

A(Treat) = = 0,20 Treqr + 12,29 Tpoyr —179,3 (5)

10 Tap chi Khoa hoc va Cong nghé nhiét ddi, S6 22, 05-2021



Nghién ctru khoa hoc cong nghé

Phéan Gmg v6i nhiét d cta qua trinh dong hoa rong cua 14 Pude doi tai dinh
tan duoc do ¢ d6 am khong khi 60%, néng do CO, 400 pmol mol™!, PAR 1000
umol m™ s7'. Chia khoang nhiét d§ quan sat tir 23-45°C thanh cac khoang 2°C.
Trong pham vi 23-32°C, su dong hoa rong ting tuyén tinh theo nhiét do, tai nhiét do
t6i uu T, opi=32,8°C g voi céac gia tri moi truong da thiét lap ning sut quang hop
dat gia tri cyc dai 1a 4,,, = 10,24 umol m° %5, sau nhiét d6 toi wu, nang suit quang
hop giam tuyén tinh theo da ting cta nhiét do (hlnh 5b).

Theo quan diém ctia sy phan b sinh thai thyc vat, viéc giai thich dudng cong
phan tmg nhiét d6 cua quang hop ciing ¢ thé cai thién do chinh xac cia viée wdc
tinh kha ning c¢b dinh CO, cia RNM [21]. C6 mdt diém can chi ¥ 14 trong bao céo
ctia Moore va cs. (1973) [22] thi 4, cta thuc vat ho Duéc thu duge ¢ nhiét do 14
gan hodc dudi 25°C. Tuy nhién nghién ciru nay cho thiy mdi quan hé giita toc do
quang hop thuc va nhiét do cua 14 1a mot dinh rong trong khoang tir 30,8 dén 35,2°C,
diéu nay tuong ty voi bao cdo ciia Okimoto va cs. (2007) [21]. Phat hién nay cho
thiy mdi quan hé giita ning suit quang hop cuc dai va nhiét do 14 co khoang rong
thé hién tiém ning dich chuyén Aoy nham thich nghi véi BPKH cua ciy Pudc doi.

3.5. Sw phu thudc ciia cwong dé quang hop vao nong dd CO, trong khong khi

Qué trinh do bién dong ning
o | sudt dong hoa CO, rong cua la
Pudc doi tai dinh tan vao néng do
zal! CO, trong khong khi dugc tién hanh
)/ /N v6i cac thong s6 duge duy tri on

RS S o e dinh trong bué)ng do cua thiét bi,
c Zi g g\g\//z; . 366%00“ bao gébm: do 4m 60%, nhiét do 1a
ol"ho/~,} = wriet 82 30°C, PAR 1000 umol m'zsjl. Qua

. ) cac phép do thyc nghiém, biéu thic

Hinh 6. M6 hinh phan hoéi néqg suat toan hoc duo’ng cong phu thudc cua

quang hop R. apiculata theo bién thién cudng do quang hop vao ndng do
nhi¢t d6 va nong do CO, trong khong khi CO, trong khong khi, goi tit 12 C,
(umol'mol™), dugc mo6 td dudi

dang phuong trinh bac hai (R* = 1,00):

A,(Cy) =-8-10"(C,)*+ 0,0161+(C,)-0,5988 (6)

Tir 2 phuong trinh (5) vé (6), tién hanh x4y dyng mé hinh 3D mdi trong quan

ctia 2 bién méi truong 1a nhiét d6 14 va ndong dd6 CO, trong khong khi dén ning suét
quang hop cua 14 Pudc doi tai dinh tan (hinh 6).

Cho dén nay, Ban lién chinh phu vé bién d6i khi hau (IPCC) da thuc hién 5 1an

x4y dung va cap nhat kich ban BDKH thong qua cac 1an bao cdo danh gia (1990,

1995, 2001, 2007, 2013). Trong do, su thay ddi co ban cua Béo cdo danh gia lan thir
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5 (AR5 2014) 1a su thay d6i cua cac kich ban phat thai khi nha kinh. Dé dién ta cac
kich ban phat trién kinh té x3 hoi toan cau, thuat nglr “DPuong néng do khi nha kinh
dai dién” (Representative Concentration Pathways - RCPs) dugc sir dung. Theo do,
cac RCPs duge mo ta dé du doan khi hau trai dat trong twong lai ¢én nam 2100 bao
gdm RCP2.6, RCP4.5, RCP6.0 va RCP8.5 tuwong tng véi ndng do khi nha kinh quy
d6i thanh khi CO, 13 490 ppm, 650 ppm, 850 va 1370 ppm [23]. Pbi chiéu cac kich
ban ctia RCPs véi két qua cta nghién ctru nay chi ra rang véi su gia ting ndng do
CO; theo céc kich ban cuong d§ quang hop cua cdy Pudc doi tang tu nhién theo
phuong trinh (6) tir 10% dén 60%. Tuy rang ning suat quang hop cua cay Pudc doi
con phu thudc vao nhiéu yéu t& moi truong khac (ché do nudc, dO man cua nudc,
nong d6 mudi trong dat, blrc xa mat troi...) nhung ¢ thé ndi xu hudng nay ciing 1a
mot tin hiéu lac quan dé nhan dinh quﬁn thé Pudc doi RNM Can Gio 1a mot trong
nhitng nhan t& gdp phan 6n dinh khi hau.

4. KET LUAN

- Nhom 14 phén trén dinh tan cua cay Pudc dbi co ning sudt quang hop cao
nhit so voi toan bd cac tang tan khac cia ciy. Ving bdo hoa anh sang ¢ muc tir 600
dén 1000 pmol photon m™ s cho thiy chung thudc nhom 14 wa ning cao. O cac
mirc birc xa cao hon 1200 pmol photon m™ s 14 cay bi suy giam quang hop.

- Phuong phap cit canh 15-30 cm duoc chip nhédn trong viéc do ning suit cia
quang hop trén 2-3 1a thudc canh cat. Thoi gian dé c6 duogc dit lidu dang tin cay 1a tir
50 giay sau khi dat 1a vao budng do ciia hé théng phan tich khi va kéo dai dén gidy
thar 190.

- Két qua danh gia bién dong ning sut ddng hoa CO, cua 14 Pudc doi tai dinh
tan theo nhi€t do0 do dugc trén 14 con chi ra quang hop cua thuc vat thuoéc ho Pudc
nhay cam véi nhiét do. Nhiét do tdi uvu cho Pudc dbi phat trién tir 30,8 dén 35,2°C.

- Véi su gia ting néng d6 CO, trong khong khi, ning sudt quang hop cua
Dudc doi cling tang 1én mot cach ty nhién theo phuong trinh 4,(C,) = -8-10°
6.(€,)*+0,0161+(C,)-0,5988. Sir dung mé hinh ndy, c6 thé du doan ning suét thyc
ctia Pudc doi dudi nhirng thay d6i khac nhau cia cac yéu td moi trudng.

- Yéu t6 trc ché chinh anh huéng dén quang hop trong nghién ctru nay 1a b
xa quang hop PAR vugt ngudng bao hoa va do léch cua nhiét d§ khong khi so voi
cac gia tri toi wu cho sy phat trién cua cdy Pudc doi.

Loi cam on: Nghién ciuu nay duoc tai tro boi So Khoa hoc va Cong nghé Tp.
Hoé Chi Minh, trong khudn khé dé tai: “Nghién ciu anh hiedng cia bién doi khi hdu
dén kha nang dy trit Carbon cua cdac hé sinh thadi ty nhién rung ngdp man Can Gio
va dé xudt cdc giai phdp thich tmg” theo Hop dong sé 25/2019/HP-OPTKHCN,
ngay 03/6/2019.

12 Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 22, 05-2021



Nghién ctru khoa hoc céng nghé

10.

11.

TAI LIEU THAM KHAO

Alongi D.M., Present state and future of the world’s mangrove forests,
Environ. Conserv., 2002, 29:331-349.

Alongi D.M., Carbon cycling and storage in mangrove forests, Ann. Rev.
Mar. Sci., 2014, 6:195-219, doi:10.1146/ annurev-marine-010213-135020.

Donato D.C., Kauffman J.B., Murdiyarso D., Kurnianto S., Stidham M.,
Kanninen M., Mangroves among the most carbon-rich forests in the tropics,
Nat. Geosci., 2011, 4:293-297.

IPCC, IPCC Fifth assessment report: Climate change 2013 - The physical
science basis, Cambridge University Press, Cambridge, UK, 2013, 1535 p.

Berry J., and Bjorkman O., Photosynthetic response and adaptation to
temperature in higher plants, Annu. Rev. Plant Physiol., 1980, 31:491-543,
doi: 10.1146/annurev.pp.31.060180.002423.

Kattge J., and Knorr W., Temperature acclimation in a biochemical model of
photosynthesis. a reanalysis of data from 36 species, Plant, cell & environment,
2007, 30:1176-1190.

Barr J.G., Fuentes J.D., Engel V., Zieman J.C., Physiological responses of red
mangroves to the climate in the Florida Everglades, J. Geophys Res., 2009,
114:G02008, doi:10.1029/2008JG0 00843.

Huynh Bac Hoan, Cao Huy Binh, Nguyén Tién Hung, Phan Vian Trung, Bui
Nguyén Thé Kiét, Bdo cdo Téng két 10 nam (giai doan 2010-2020) Khu Dur
trit Sinh quyén Rirng ngdp mén Can Gio, thanh phé Ho Chz Minh, Viét Nam,
Tai li¢u HGi thao va Ky ni¢m 20 ndm Quan ly va Phat trién khu Duy trit Sinh
quyén Rirng ngdp min Can Gio (2000-2020), Can Gio, 7/2020, tr. 9-50.

Huynh DBuc Hoan, Bui Thé Kiét, Pham Vin Trung, Vién Ngoc Nam, Trit
lwong cdc bon cua quan thé Puéc doi (Rhizophora apiculata Blume) trong tai
Khu Dy trit sinh quyén rimg ngdp man Can Gio, thanh pho Ho Chi Minh, Tap
Chi Khoa Hoc & Cong Nghé/Bo Nong nghiép va Phat trién nong thon, 2018,
2(24):123-129.

Vién Ngoc Nam va Vi Thi Thuy, Xay dung 6 dinh vi d‘é giam sat lwong
carbon cua rieng Puoc doi (Rhlzophora aplculate Blume) trong tai Trung tdm
Nghién ciru ring ngdp mén Can Gio, thanh Phé Hé Chi Minh, Tap chi Ring
va Moi truong, 2015, 74:36-41.

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 management board
of Can Gio mangrove biosphere reserve, 2000, Hanoi.

Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 22, 05-2021 13



Nghién ciru khoa hoc céng nghé

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

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, Biochem. Z.,
1913, 49:333-369.

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

Clough B., Mangrove forest productivity and biomass accumulation in
Hinchinbrook channel, Australia, Mang. Salt Marsh., 1998, 2:191-198.

Clough B.F., Ong J.E. and Gong W.K., Estimating leaf area index and
photosynthetic production in canopies of the mangroves Rhizophora apiculata,
Mar. Ecol. Prog. Ser., 1997, 159:285-292.

Sobrado M.A., Leaf photosynthesis of the mangrove Avicennia germinans as
affected by NaCl, Photosynthetica, 1999, 36:547-555.

Lin G. and Sternberg L.S.L., Comparative study of water uptake and
photosynthetic gas exchange between scrub and fringe red mangrove,
Rhizophora mangle. Oecologia, 1992, 90:399-403.

Clough B.F. and Sim R.G., Changes in gas exchange characteristics and
water use efficiency of mangrove in response to salinity and vapour pressure
deficit. Oecologia, 1989, 79:38-44.

Peter J. et al., Measurements of stem xylem hydraulic conductivityin the
laboratory and field, Methods in Ecology and Evolution, 2012, 3:685-694.

Okimoto Y., Nose A., Katsuta Y., Tateda Y., Agarie S., lkeda 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.

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

Bo Tai nguyén va Moi trudng, Kich ban Bién doi khi hdu, nwée bién ding cho
Viet Nam, NXB. Tai nguyén moi truong va Ban dd Viét Nam, Ha Noi, 2016,
170 tr.

14

Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 22, 05-2021



Nghién ctru khoa hoc céng nghé

SUMMARY

PHOTOSYNTHETIC CHARACTERISTICS OF Rhizophora apiculata
Blume 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 an adult tree Rhizophora apiculata Blume, natural origin in a Can Gio
mangrove forest. The 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. It was shown that the depression of
photosynthesis in the upper part of the crown of a tree might be caused by a
violation of the water balance in the leaves. The dependences intensity of
photosynthesis on leaf temperature and CO, concentration were obtained.
Furthermore, the optimum temperature for the growth of R. apiculata was ranging
from 30.8 to 35.2°C, while an increase in CO, concentration, the rate of
photosynthesis also increased. Based on the obtained dependences, a mathematical
model of the intensity of photosynthesis as a function of PAR, leaf temperature and
CO; concentration in air was developed. Overall, the results highlighted that the
inhibitory factor affecting photosynthesis process might be an elevated level of
photosynthetic radiation from permitted level and deviation of leaf temperature from
the values optimal for R. apiculata growth.

Keywords: Leaf gas exchange, photosynthesis, Rhizophora apiculata Blume,
Can Gio mangrove forest, Li-6800, trao doi khi qua ld, quang hop, Pudc déi, rimg
ngap man Can Gio.
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