Nghién cutru khoa hoc céng nghé

NGHIEN CUU ANH HUONG CUA HAT NANO COBALT HOA TRI 0
LEN HAM LUQNG CHLOROPHYLL A VA CAC THONG SO QUANG
HQP CUA CAY PAU TUONG Glycine max (L). MERRILL “DT96”

LUU THI TAM , PHAN THI THU HIEN @, VU THI LOAN ®, PANG DIEM HONG -
1. PAT VAN PE

C6 nhiéu bién phap dé ting ning suat & cdy trong nhu chon tao giéng c6 tiém
nang, str dung ky thuét canh tac hop ly, tang hiéu qua quang hop cua cay trong hodc
sir dung cac ky thuat di truyén hién dai (nhu chuyén gen, sir dung cac hat nano kim
loai...). Trong dd, viéc st dung cac hat nano kim loai dé kich thich sinh truong, tang
ty 1¢ ndy mam, thiuc day sinh truéng va phat trlen ting nang sudt va gia tri dinh
dudng cua thyc vét cliing dang la hudng di méi tiém nang va cho hiéu qua kinh té
cao. Cobalt dugc xem la mdt nguyén td kim loai c6 ich d6i véi thuc vat bac cao,
tham gia vao qua trinh tong hop chlorophyll, han ché sy phan huy cua sic to nay
trong t6i, kich thich qué trinh phat trién ctia cdy. Chung tham gia vao qua trinh trao
d6i dam do no duoc tim thay nhiéu trong cac phtrc protein trong ty thé cua té bao
Cobalt 13 mot yéu t6 can thiét cho mot sb loai vi s1nh vat dic biét 1a vi sinh vat cd
dinh nito, gitip ting s6 lugng va khéi lwong ciia ndt san hitu hiéu & cay ho dau [1].
Str dung cac hat nano kim loai hoa tri 0 ¢ nhiéu dic diém nbi tréi nhu kich thudce
nhé, dién tich bé mat tiép xuc 16n, c6 ddc tinh thép hon rat nhiéu so v&i dang
chelates va mudi ctia chung, d& dang hip thu va c6 kha nang kich thich cac qua trinh
sinh 1y, sinh héa & thyc vt ngay ca & nong do thip (< 300 mg/hecta). Hon nira, viéc
sir dung phuong phap siéu 4m dé phan tan cac hat nano kim loai truéc khi st dung
s€ gitp hoat tinh sinh hoc cua cac hat nay dugc tang cuong. Khi d6 cac nguyén tir
hoat dong trén bé mit cta chung s& bi 6xy hoa tao ra cac electron tu do dé kich thich
qua trinh trao ddi chét cua cay trong. Pic biét, xtr Iy hat glong bang hat nano hoa tri
0 trude khi gieo c6 anh huong tich cuc 1én qua trinh ho hap va nay mam cua cay do
day 1a giai doan rat can cac electron ty do dé thyc hién cac phan mg trao ddi cta
chung [2]. Mot sO cong trinh nghién ctru vé viée sir dung hat nano cobalt trén cac
giong dau tuong khac nhau giup lam tang ham lugng chlorophyll a (khoang 7-15%),
s6 lwong cac ndt san tang 20-49% va san lugng trén dong rudng ting 5-16% so voi
cong thirc ddi chung - khong xir 1y hat nano cobalt [2, 3, 4, 5, 6].

Gidng dau twong DTI6 (Glycine max (L.) Merr. ‘DT96’) la t6 hop lai giita hai
gidng dau tuong DT90 va DT84 do Vién D1 truyén noéng nghiép (Bo Nong nghlep
va Phat trién nong thoén) lai tao. Day la glong dau tuong c6 nang suat cao, chdng
chiu sdu bénh tét, thich hop cho cac vung dat kho han va c6 thé trong duoc ba
vu/nam. Gidng dau twong nay hién dang dugc trong phd bién tai Vinh Phac, va da
gop phan mang lai hiéu qua kinh té cao cho dia phuong. Viéc st dung phén dang
nano dé ting nang suat cay trong hién dang 13 giai phap trién vong, giup nén nong
nghiép phat trién bén viing theo cong nghé xanh, than thién véi méi truong. Nghién
ctru [7] cho thay hat nano cobalt & ndng do 0,33 mg/kg hat da lam ting ty 1& nay
mam (93,03%); cac chi ti€u sinh truong (nhu chiéu cao than, chiéu dai ré, khbi
luong kho ciia than ré) cia cay dau twong DT96 déu cao hon so véi cong thirc ddi
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chtng. Dé lam sang to hon nita tdc dong tich cuc cla hat nano cobalt hoa tri 0 len
viéc ting nang suét clia cay dau tuong DT96, trong nghién ctru nay chung toi tlep
tuc danh gia su thay d6i ciia ham luong chlorophyll a va cac thong s0 quang hop cua
cay ddu twong DT96 & cac giai doan phat trién khac nhau khi c6 va khong co mit
hat cobalt & qui mo pilot.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit li¢u

Hat nano cobalt hoa tri 0 c6 kich thuéc < 50 nm do Vién Cong nghé Moi
truong, Vién Han 1am Khoa hoc va Cong nghé Viét Nam ché tao va cung cap [2].
Céc hat nay duoc phan tan trong nuéc RO bang may siéu am Sonic & Materials (My)
vGi cong suat 375 W, tin s6 20 KHz trong 3 phut 30 gidy, sir dung chét bao vé CMC
va tac nhan khir NaBH,4 dé khir ion Co®" thanh Co°. Hat dau tuong gibng DT96 do
Vién Di truyén néng nghiép, Vién Khoa hoc Néng nghiép (VAAS) cung cip.

2.2. Phwong phap

Xie Iy hat ddu twong: Quy trinh xt 1y hat dau tuong DT96 duogc thuc hién
theo mo ta trong tai liéu [5] nhung c6 mot sb thay doi vé nong do hat nano cobalt sir
dung. Cuy thé: Pha dung dich nano cobalt bang nuéc RO va siéu am trong 3 phut 30
gidy dé bao dam hat nano phan tin hoan toan trong nudc dé dat nong do 1a 6,67;
13,34 va 4000 mg/L, twong ung. Lugong thé tich dich nano néu trén cho xtr 1y hat dau
tuong 14 25 mL dung dich nano/kg hat. Chon cac hat dau twong chic mdy, mau vang
sang, kich thudc dong déu dé tién hanh xir Iy. B6 sung dung dich nano cobalt twong
ung vao cac 16 thi nghiém dé dat néng d6 0,17; 0,33 va 100 mg/kg hat, sau do6 lac
dao cho hat thAim déu dung dich nano cobalt. U hat véi dung dich nano cobalt trong
30 phat ¢ nhiét d phong. Sau d6, vot hat ra va dan déu trén giéy thAm & nhiét do
phong t6i khi vo hat kho thi tién hanh gieo.

Xdc dinh ham lwong chlorophyll a ¢ la dgu twong DT96 khi dwgc xir ly voi
hat nano cobalt & cdc thoi diém khdc nhau: Chlorophyll a cia 14 dau tuong non
hoan chinh nhat duoc thu & cac thoi diém 10, 20, 30, 40 va 60 ngiy sau gieo trong
va dugc tach chiét theo cong bd [5]. Cu thé nhu sau: La dau tuong (0,1-0,2 g) duoc
cit nho, nghién dong thé trong t6i va lanh trong cdi chay st v6i aceton 80% cd bo
sung thém it cat thay tinh. B6 sung aceton trong qua trinh nghién (khoang 10 mL).
Ly tam 12000 vong/phiit trong 5 phiit. Hat phan dich trong phia trén, dinh muc 1én
10 mL va do OD & budc song 663 nm (Age;) va 646 nm (Aess). Ham lugng
chlorophyll a dugc tinh theo cong thurc cua Lichtenthale va Wellburn [8, 9], Ca =
12,21 A663 - 2 81 A646 (ug/mL)

Xdc dinh toc dp quang hop thuc ciia ld cdy dgu twong DT96 khi dwoc xir Iy
vdi hat nano cobalt & cdc thoi diém khdc nhau: Toc d6 quang hop thuc (-Pn) 1a
thong s6 dic trung nhat cla qua trinh quang hop, tryc tiép phan anh kha ning quang
hop cua thyc vat. Thong sO ndy c¢6 mdi lién hé chit ché véi ham luong chlorophyll a
va duoc xac dinh bang cong thic Y= 5,134 X - 2,094 (trong d6 X 1a ham luong
chlorophyll a va hé sé tuong quan r 13 0,939) [10].
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Do huynh quang chlorophyll a hip thu 6 bwéc séng 680 nm ciia li diu
twong DT 96 khi dwoc xi Iy véi hat nano cobalt 6 cdc thoi diém khdc nhau: Xac
dinh huynh quang chlorophyll a ¢6 hip thu tai budc song 680 nm thudc tim phan
g cta hé quang hoa II (P680 nm) & 14 dau twong DT96 bang may Photosynthesis
Yield Analyzer - Mini PAM (Walz, Dtic) theo [5]. Thoi gian u tdi 1a 7 phut dé cac
tam phan tng ctia quang hé II (PSII) & trang thai “md” hoan toan hay toan bo chét
nhén dién tir dau tién trong mach van chuyén dién tir quang hop Quinon A (Qa) O
trang thai 6xy hoa. Cac thong sd lién quan dén huynh quang chlorophyll nhu Fo
(huynh quang 6n dinh), Fm (huynh quang cuc dai), Fv/Fm (hiéu suat quang hoa cuc
dai), téc do van chuyén dién tir (ETR), hiéu sudt quang hoa cta quang hé II (PSII)
duogc doc gia tri tryc tiép trén may Mini PAM thong qua bd phan két ndi v6i may
tinh. hinh 1 13 anh minh hoa quy trinh do huynh quang chlorophyll a bang méay Mini
PAM tai thuc dia.
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Hinh 1. Anh minh hoa qua trinh do huynh quang chlorophyll a bang may MINI
PAM. A: i t6i la ddu twong; B-C: qud trinh do hupnh quang chlorophyll a; D: anh
minh hoa cdy ddu twong DT96 & cdc cong thike doi chirng va thi nghiém tai thoi
diém 40 ngay

B tri thi nghi¢m: Thi nghiém duoc tién hanh voi 4 cong thirc: ddi chung (ky
hiéu DC) - xr Iy bang nudc RO; Cong thirc thi nghiém 1, 2 va 3 (ky hiéu 1a CTI,
CT2, CT3) - xtt ly v6i hat nano cobalt & cac lidu 1a 0,17; 0,33 va 100 mg/kg hat,
tuong tng. Mdi cong thic thi nghiém duogc 1ap lai 3 1an. Hat dau tuong & cong thirc
DC va thi nghiém duogc gieo trong cac 6 dat ¢ dién tich 6 m? (kich thu6c dai x rong
=3m x 2 m) v&i mat do gieo 1a 35 x 10 cm (gieo 2 - 3 hat/hdc). Dat dugc bon phan
hitu co, phan dam, 14n va kali (tinh cho 1 sao - 360 m?) theo ty 1&: Phan hitu co 360
kg, phan dam 3 kg, supe 1an 10 kg va kali 5 kg trudc khi st dung. Ché d6 dinh
dudng va chim soc duoc thyc hién theo khuyén céo cua Vién di truyén Nong
nghiép. Thi nghiém gieo tréng dau twong DT96 dugc thuc hién trong vu dong (tir
thang 10 dén thang 12 trong ndm) tai khu nha ludi c6 mai che voi anh sang ty nhién
cua Pai hoc Su Pham Ha Noi 2.

Xir Iy s6 Liéu: SO liéu dugc xir Iy bang phan mém Excel. Su sai khac giira cac
cong thirc thi nghiém dwgc danh gia bang phan tich ANOVA va Tukey’s test véi
muc y nghia p<0,05.
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3. KET QUA VA BAN LUAN

3.1. Ham lwgng chlorophyll a va toc C]f) quang hop thuc cida la d@g twong
DT96 & cac giai doan khac nhau trong diéu kién cé va khéng xir ly bang hat
nano cobalt

Séc t6 quang hop 1a thanh phan thiét yéu cta bd may quang hop. Quang hop
cua thyc vat phu thudc vao kha nang hap thu ning luong anh sang mat troi cua cac
sdc to quang hop va van chuyén niang lugng nay vé tim phan tng quang hé I (PSI)
va PS II dé thyc hién phan ung quang hoéa véi san pham dugc tao thanh la phan tu
ATP va cac hop chat hitu co va sau dé tich lily vao sinh khdi. Chlorophyll 1a sic t6
chinh trong hé sic t6 c¢6 kha niang hip thy ning luong anh sang mat trdi va st dung
trong phan mg quang hoa dé tong hop 1én cac hop chat hitu co. Trong nghién ctru
cua chung t6i, ham lugng chlorophyll a trong 14 dau twong DT96 c6 xu hudng tang
dan va dat cyc dai ¢ thoi diém 40 ngay, sau d6 giam dan ¢ thoi diém 60 ngay. Ham
luong chlorophyll a trong 14 dat cao nhat tai ndng do cobalt 0,33 mg/kg hat gidng,
gia tri ndy cao hon so véi cac nong do cobalt khac va cong thirc d6i chimg ¢ tai ciing
thoi diém. Ham luong chlorophyll a dat gia tri cao nhat 1a 1,77 + 0,05 mg/g 1 tuoi &
cong thire CT2 sau 40 ngay nudi, cao hon 14% so voi gia tri teong rng & cong thirc
d6i chimg. Su sai khac 1a c¢6 ¥ nghia thong ké khi so sanh véi 16 ddi ching (p<0,05)
(hinh 2A). Két qua cua chiing t6i ciing trong déng véi cong bd [2] vé xir 1y hat nano
kim loai (d0ng, sét, cobalt) giup ham luong chlorophyll a ciia 14 ciy ddu tuong ting
10% so véi cong thie dbi chimg. Tuy nhién, khi ting ndng do cobalt 1én 100 mg/kg
hat, ham luong chlorophyll a lai c6 xu hudng giam va thap hon so vé&i cong thirc ddi
ching. Diéu nay co thé do cobalt rc ché hoat tinh ctia cic enzym lién quan dén sinh
tong hop chlorophyll, gidng nhu 5-aminolevulinic acid va protoporphyrin. Két qua
cua ching t6i cling twong ty v6i cong bd cta Abdul Jaleel va cong su [11] khi cho
ring cac sic td quang hop nhu chlorophyll a, chlorophyll b cia la cdy ddu xanh
Vigna radiata c6 xu huéng tang 6 néng do cobalt thap (< 50 mg/kg), trong khi d6 &
ndng do cobalt cao thi ham luong sic t6 co xu hudng giam.

Téc do _quang hop thuc (Pn) 1a mét thong s6 didc trung cho qua trinh quang
hop va co mdi quan hé chat ché voi ham luong chlorophyll a. Thong sé nay c6 thé
tryc tiép phan 4nh kha ning quang hop cta thyuc vat. Gid tri Pn ciing ¢6 xu hudng
tang dan va dat gia tri cuc dai tai thoi diém 40 ngay - day 1a thoi diém cdy dau twong
sinh truéng manh nhat, sau d6, gia tri nay giam ¢ thoi diém 60 ngay (hinh 2B). So
v6i 16 dbi ching, cac 16 duge xir 1y v6i hat nano cobalt (liéu xtr 1y 0,17 va 0,33
mg/kg hat) gitip cho cdy dau twong sinh truéng tot hon nén téc do quang hop thuc
cling dat dugc gia tri cao hon, vdi gia tri tuong rng dat 6,14 + 0,04 va 6,98 + 0,07
pmol CO,/m?/s. Sy sai khac co ¥ nghia thong ké khi so sanh giira 16 ddi chtng va 16
xtr Iy hat nano cobalt & liéu 0,33 va 100 mg/kg hat (p < 0,05) tai thoi diém 40 ngay.
Tuy nhién, khong c6 su khac biét giita lidu xu 1y 0,17 mg/kg hat va cong thuc d6i
chtmg (p > 0,05). Khi cay ddu twong vao giai doan bat du ra hoa, gi4 tri Pn ciia cay
giam dang ké. Viéc giam gia tri Pn c6 thé 14 do & giai doan nay cdy dau tuong ngung
sinh truong sinh dudng va tap trung cho viéc sinh trudng sinh thuc (ra hoa va két
qud) cua cay.
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Hinh 2. Ham lugng chlorophyll a (A) va toc dd quang hop thyc (B) cua la déu
tuong DT96 & cac giai doan khac nhau khi c6 va khong xur Iy bang hat nano cobalt
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Dau “*” chi sw sai khdc c6 y nghia thong ké sinh hoc giita céng thirc doi
chung va cong thuee thi nghiém tai cung mot thoi diém (p < 0,05).

3.2. Su thay d6i huynh quang chlorophyll a hip thu ¢ buéc séng 680 nm
ciia 14 dau twong DT96 khi dwoe xir Iy v6i hat nano cobalt & cac thoi diém khac
nhau

O thyuc vat, qua trinh quang hop c6 v nghia vo cling quan trong béi vi 95%
ning suat sinh khéi cua cay phu thudc vao qua trinh nay. Phuong phap do huynh
quang chlorophyll a 680 nm - tirc la do huynh quang cta phan tir chlorophyll a c6
hap thy cyc dai & budc séng 680 nm thudc tdm phan tmg PSII ciia bd may quang
hop. Huynh quang chlorophyll a 13 mot thong s6 quan trong dugc sit dung trong
nghién ctru quang hop, cho phép danh gia dugc tinh trang by may quang hop cua
thuc vat; kha nang chéng chiu cua cay tréng dudi cac diéu kién bat lgi cua moi
truong. Trong nghién ctru nay, thong sé huynh quang chlorophyll a duoc st dung dé
danh gia anh hudng cua hat nano cobalt hod tri 0 1én kha nang str dung nang lugng
anh sang dugc hap thu boi PSII trong phan tng quang hoa trong quang hop ctia cay
dau tuong & cac giai doan sinh truong khic nhau. Két qua thu trong nghién ctru
dugc chi ra trong hinh 3 da cho thdy cac thong s6 quang hop nhu Fm, Fv/Fm, ®PSII
va ETR cua 14 dau tuong déu c6 xu hudng tang va dat gia tri cuc dai tai thoi diém 40
ngay (trir cong thie CT3 - dat cyc dai ¢ thoi diém 30 ngay). Pong thoi, hat dau
tuong dugc xir Iy bang hat nano cobalt voi lidu 0,17 va 0,33 mg/kg di lam tang gia
tri cia Fm, Fv/Fm, ®PSII va ETR va déu cao hon so voi ddi chung. Tuy nhién, mdt
xu hudng nguoc lai da duoc quan sat thay trong su thay doi cia gia tri Fo.

Gia tri Fo c6 xu hudng giam dan theo thoi gian sinh trudng cta cay dau tuong
tur giai doan 10 - 40 ngay, sau do lai c6 xu hudng tang Ién. Riéng cong thirc xur Iy hat
nano cobalt & lidu 100 mg/kg, gia tri Fo giam dan trong giai doan tir 0 - 30 ngay, sau
d6 bat dau tang 1én. Gia tri Fo ctia 16 xir Iy hat nano cobalt & ndng d6 0,33 mg/kg hat
tai thoi diém 40 ngay 1a thap hon so véi cong thie ddi chimg (p < 0,05). Viéc giam
gi4 tri Fo da cho thdy ton thwong ciia quang hé II di dwoc giam bét khi hat dau
tuong dugc xur 1y bang hat nano cobalt (hinh 3A).
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Sy thay ddi ctia tham s6 Fm duoc chi ra ¢ hinh 3B cho thay gia tri Fm o tt ca
cac 16 ddi chig va thi nghiém c6 xu hudng ting ting dan va dat cuc dai ¢ giai doan
40 ngay sau d6 dong loat giam & giai doan sau d6. Khi so sanh trong cting mét thoi
diém thi Fm cua céac 16 duge xu ly v6i hat nano cobalt déu cao hon so véi 16 dbi
chtmg (trir lidu xtr 1y 100 mg/kg hat). Su sai khac c¢6 y nghia thong ké sinh hoc khi
so sanh giita 10 d6i chung va cac 16 dugc xir Iy véi hat nano cobalt tir giai doan 10
ngay dén 40 ngay (p<0,05). Viéc gia tri Fm ting dan theo céc giai doan sinh trudong
cho thay vai tro quan trong cta hat nano cobalt dén viéc giam sy nhay cam cua bd
may quang hop & cdy dau twong véi qua trinh quang trc ché xay ra ¢ cay dau tuong.
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cing mét thoi diém (p < 0,05)

Fv/Fm
Tdc do van chuyén dién tir

(ngay)

(@PSII)

Hiéu suat quang héa quang hé Il

Ty 1é Fv/Fm dic trung cho hiéu qua st dung ning lugng anh sang dwoc hip
thu bang PSII duoc sir dung trong phan tmg quang hoa. Két qua cho thiy Fv/Fm
ting & tat ca cac 16 cho t6i cuc dai & giai doan 40 ngay va co xu hudéng giam nhe &
thoi diém 60 ngay (hinh 3C). Riéng cong thic xir 1y hat nano cobalt & lidu 100
mg/kg hat, gia tri Fv/Fm dat cuc dai tai thoi diém 30 ngdy va sau d6 giam dan.
Trong do, 16 thi nghi€ém dugc xur 1y voi hat nano cobalt & liéu 0,33 mg/kg hat luén
cao hon so véi dbi chung trong ciing gial doan nghién ctu (tir giai doan 10 - 40
ngay). Su sai khac nay 14 c6 y nghia thong ké sinh hoc (p<0,05). Thoi diém 40 ngay
1a thoi diém quan trong va co ¥ nghia quyét dinh dén kha ning quang hop va ning
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sudt cua cdy dau twong. Ty 16 Fv/Fm & cac 16 thi nghiém dwoc xtr Iy hat nano cobalt
cao hon so véi 16 ddi ching theo thoi gian 1a do Fo giam va Fm ting cao hon tir giai
doan 10 ngay dén 40 ngay. O gidng dau twong DT96, & cong thire CT2- xur Iy véi
ndng d6 hat nano cobalt 0,33 mg/kg hat c6 ty 1& Fv/Fm van dat gi4 tri cao nhat, véi
gia tri twong tng dat 0,802, cao hon 2,7% so v&i gia tri twong tng & cong thirc ddi
ching. Ty 1¢ Fv/Fm dat gi4 tri cao da cho thay viéc st dung hiéu qua ning luong
anh sang duoc hap thu & PSII da duoc sir dung trong phan @ng quang hoa ciia quang
hop dat cao hon din t6i ting hiéu sudt quang hop. Theo sau cong thitc CT2 1a dén
cong thitc CT1 - 16 thi nghiém xir Iy véi nong do 0,17 mg/kg, tiép theo 1a 16 ddi
chtig va thap nhat 1a CT3 - 16 xr Iy hat nano cobalt ndng 6 100 mg/kg hat, véi gia
tri Fv/Fm dat tuong ung dat 1a 0,790; 0,785 va 0,741, 1an luot. Nhu vay, viéc xu ly
hat ddu tuong v6i dung dich hat nano cobalt & nong d6 100 mg/kg khong nhiing
khong kich thich sinh truéng ciia cdy dau tuong, ma con cé tac dung e ché sinh
truong cia cay, duoc thé hién qua cac thong sé lién quan dén quang hop déu dat gia
tri thép nhét. Viée tang gia tri Fv/Fm c6 thé dan dén viéc giam mirc d§ proton dién
hoéa trén mang thylakoid nén lam giam dép tit khong quang hoa trong hé thong sic
t ang ten clia quang hé II (dy 1a sy mat ning luong dudi dang nhiét). Qua do kich
thich van chuyén dién tir trong quang hé II. Két qua nghién ctru thu duge ¢ day budc
dau da cho thay bd may quang hop cia cdy dau twong duoc xir Iy bang hat nano
cobalt van duy tri hoat dong tdt trong giai doan cubi ctia qua trinh sinh truéng sinh
dudng so v6i cay khong duge xtr 1y (cdy dau twong & 16 d6i ching).

Téc d6 van chuyén dién tir (ETR) la thong sO dic trung cho kha nang van
chuyen dién tir trong mach van chuyén dién tir quang hop. Két qua chi ra ¢ hinh 3D
cho thiy ETR cua 1a ddu twong DT96 c6 xu hudng thay doi twong tu nhu gia tri cua
Fv/Fm & cac 16 thi nghiém va ddi chimg. Gié tri ETR cao nhat dat duoc & giai doan
40 ngay ¢ liéu xtr 1y 0,33 mg/kg hat. C6 sy khac biét c6 y nghia thong ké (p<0,05)
giita cong thirc ndy so v&i d6i chig va cac nong do xir 1y hat nano cobalt khac.

Hiéu suat quang hoa PSII & tat ca cac 16 thi nghiém dugc xur 1y v6i hat nano
cobalt (6 nong d6 0,17 va 0,33 mg/kg hat) déu cao hon so v&i cong thire ddi chiung &
cing mot thoi diém nghién ctru. PSII ¢6 xu hudng ting dan tir giai doan 10 ngay va
dat gia tri cuc dai & 40 ngay, sau do bat dau giam nhe ¢ thoi diém 60 ngay. Gia tri
PSII cao nhat dat dugc 1 0,578 véi liéu xtr Iy 0,33 mg/kg hat tai thoi diém 40 ngay.
Tai thoi diém nay, c6 su sai khac c6 ¥ nghia théng ké (p<0,05) giita 16 xir Iy hat
nano cobalt & ndng d6 0,33 mg/kg so voi cac 16 con lai. Riéng cong thirc 100 mg/kg
hat, gia tri PSII dat duoc thap nhat so véi cong thirc d6i ching va thi nghiém ¢ tat ca
cac giai doan sinh truong khac nhau cia cay déu twong (hinh 3E). Theo cong b6 [12]
da cho thiy khi nong do cobalt cao s€ gy stress cho cay, tir do dan dén giam dang
ké ty 18 quang hop thyc trong tat ca cac gidng ca chua thir nghiém, day c6 thé 1a két
qué tryc tiép cua viée giam do dan cua khi khong va ndng do CO, bén trong té bao
bén canh viéc giam ham luong sic t6 quang hop va hoat dong ciia enzym anhydrase
carbonic. Diéu nay giai thich tai sao gia tri Pn ctia cong thirc dugc xur 1y cobalt trong
thi nghiém ctia ching t6i & ndng do thap lai dat gia tri cao hon. Anh huéng cua hat
nano cobalt 1én sinh truéng va cac thong sé quang hop cua cdy dau twong DT96
trong nghién ctru ndy ciing cd xu hudng twong tir v6i cac cong bd [3, 4, 5] trén gidng
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dau twong DT26 va DT51. Tuy nhién, ndng d6 nano cobalt kich thich tot nhat cho
sinh truong cua cay dau twong DT96 1a 0,33 mg/kg hat, ndng do nay la cao hon so
voi nong do st dung trong cac cong bb néu trén (nong do kich thich la 0,17 mg/kg
hat gidng). Diéu nay c6 thé do sy sai khac vé dic dlem di truyen giita giéng dau
tuong DT 96 va DT26 va DT51, cling nhu sai khac vé dac diém thd nhudng va diéu
kién khi hau noi trong dau twong. Nhu vay, xtr Iy hat glong dau tuong véi hat nano
cobalt nong do 0,33 mg/kg hat gitp ting hiéu qua st dung tdi da ning luong anh
sang duoc hap thu bang PSII trong phan tmg quang héa, ting hiéu suat quang hop va
duy tri hoat dong ctia b may quang hop tot khi sinh truong ctia cdy giam, gop phan
nang cao nang suat & cay dau twong DT96 (v6i san lugng thuc thu ting khoang 9 %
so véi gia tri twong tng & cong thirc d6i ching [7].
4. KET LUAN

- Viéc xtr Iy hat d4u twong bang dung dich nano cobalt héa tri 0 lam ting ham
lugng chlorophyll a trong 14 ddu tuong va tang cuong kha nang quang hop cua cay
dau tuong thong qua tang gia tri Pn so véi cong thie ddi ching khong xir 1y.

- Cac thong sé quang hop ciia 14 cdy dau twong nhu Fm, ty 18 Fv/Fm, toc do van
chuyén dién tir trong mach véan chuyén dién tir quang hop (ETR), hiéu suit quang hoa
quang hé II (®PSII) & ca 16 ddi ching va thi nghiém c6 xu hudng ting va dat cuc dai
& thoi diém 40 ngay, sau do giam ¢ thoi diém 60 ngay. Cay dau twong dugc xur Iy véi
hat nano cobalt (heu 0,33 mg/kg hat) déu cao hon so véi 16 dbi chimg & tit ca cac
giai doan phat trién. Khi nong do hat nano cobalt tang 1én 100 mg/kg hat, cac thong
s6 quang hop ciia cay déu ¢ xu hudng giam va thip hon so véi cong thirc d6i chimg.
Nhu vay, xir Iy hat dau twong véi hat nano cobalt & liéu 0,33 mg/kg hat da giap qua
trinh quang hop ¢ céy dau tuong DT96 dat hiéu qua hon. Két qua nay cung cap
nhitng co sé khoa hoc cho viéc cai thién ning suat cta cay ddu tuong.

Loi cam on: Cong trinh duoc hé tro boi dé tai cd'p Bo Giao duc va dao tao,
ma sé B.2021-SP2-04 do TS. Phan Thi Thu Hién lam chii nhiém nam 2021-2022.
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SUMMARY

RESEARCH ON THE EFFECTS OF ZEROVALENT COBALT NANOPARTICLE

ON THE CHLOROPHYLL A CONTENT AND PHOTOSYNTHETIC
PARAMETERS OF SOYBEAN Glycine max (L) MERRILL “DT96”

The application of nanotechnology in agriculture is a promising way to

increase crop production and yield, reduce the amount of fertilizer, increase the
storage time of the productions and protect the environmental sustainability.
Soybean is one of the four important crops of Vietnam's agriculture and a source of
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food for humans and domestic animals. In this study, the effect of zerovalent cobalt
nanoparticles with different concentrations (0; 0.17; 0.33 and 100 mg/kg seed) on
chlorophyll a content and photosynthesis parameters of soybean plant Glycine max
(L). Merr. DT96 which was planted in the autumn-winter crop in Xuan Hoa, Phuc
Yen, Vinh Phuc were carried out. The obtained results showed that zerovalent cobalt
nanoparticles had a positive effect on the photosynthetic parameters of soybean
plants. At the used concentration of 0.33 mg cobalt’kg seed, the chlorophyll a
content and photosynthetic parameters of soybean were the highest and there was a
statistically significant difference compared with control. The chlorophyll a content
tends to increase gradually and reaches the maximum value of 1.77 + 0.05 mg/g
fresh leaves after 40 days of sowing. The parameters related to chlorophyll
fluorescence such as Fo (initial fluorescence), Fm (maximal fluorescence), Fv/Fm
(maximal photochemical efficiency), effective quantum yield of photosystem II
(®PSII), photosynthetic electron transport rate (ETR), Pn (net photosynthetic rate)
of soybean seedlings which were treated by cobalt nanoparticles were higher than
the control (except at the concentration of 100 mg/kg). The soybean seeds treated by
cobalt nanoparticles had increased the chlorophyll a content of leaves and
photosynthetic efficiency, leading to improve productivity of soybean.

Keywords: Chlorophyll a, chlorophyll fluorescence, cobalt zerovalent
nanoparticles, Glycine max (L). Merr. DT96, Nanotechnology, huynh quang
chlorophyll, nano cobalt hod tri 0, cong nghé nano.
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