KHA NANG CO PINH PAM CUA CAY PAU
Théng tin chung

Piu twong ciing nhu nhiéu loai cay khac cing ho co su
cong sinh gitra 1& cdy va vi khuan Rhizobium, 14 loai vi
khuan c6 kha niang c6 dinh dam. Ciy cung cdp san pham
quang hop cho ddi sdng va hoat dong cua vi khuin ngugc
lai vi khuén c6 vai tro ¢ dinh nito ty do tir khéng khi thanh
dinh dudng dam cho cay.

Ngay sau khi ddu nanh bat dau moc, vi khuin Rhizobium
japonicum d3 xam nhap vao 16ng hut cua ré (nhitng 16ng
hat dang sinh truéng manh) va nhanh chong gia ting toc do
sinh san so lwong vi khuan. Nhitng vi khuan nay hinh thanh
mot duong 1y nhiém huong vé gdc cua 1ong hut va cudi
cung xuyén qua 16p vo ré xam nhap vao vung nhu mé vo
ré. Céc té bao nhu mé vo 1é tr n day vi khuan, nhing té bao
nay phan ung bang cach phat trién di dang vé kich thudc
thanh nhiing té bao 16n c¢6 nhan khong 16 nhung van con
séng, nhiéu té bao thé nay hop lai thanh nt san.

Nhitng ndt sin ndy duoc vi nhu nhitng nhd may san xuat dam, ndt san c6 pham chat tot
thi to, mau h6ng S6 lugng va trong lwong ndt san co lién quan truc tiép dén sinh trudng
va nang suat cdy dau nanh. Khoang 10 ngay sau khi gieo thi nét san co thé xuat hién. Vao
cudi thoi ky sinh truong cua cay, s6 luong vi khuan nét san trong té bao nhu mé giam
dan. Khi cdy chin nét sin bi thoi, vi khuan di ra dit va ¢ d6 sinh san, sdng trong trang
thai hoai sinh va cho doi lay nhiém cua vu sau.

Buong kinh not san co thé dat trén 4 mm, nhimng ndt san trén re cai gan ¢6 ré thuodng to,
cac ndt trén ré con va xa cd ré thudng nho, nhiéu khi cac nét san lién két v6i nhau thanh
dang bat dinh hoic xé nhanh.

Nhirng cdy ddu nanh sinh truéng phat trién tot thi ndt san tap trung trén ré cai, gan co ré.
Rudt nt san co mau hong thi cay sinh truéng tot 1a xanh; Nguoc lai sy cong sinh khong
hiru hiéu thi c6 nét san nho, phan tan trén bo ré, rudt ndt c6 mau trang hay hong nhat
hodc xanh, cay sinh trudng kém, 14 hoi vang.

Theo nhiéu tai liéu da cong bd thi luong dam do vi khuan ¢b dinh duogc dat trung binh 94
kg/ha/vu, twong duong khoang 200kg Uré, trudng hop thudn loi co thé 18n téi 168
kgN/ha/vu. Lugng dam do vi khuan ¢ dinh duogc c6 thé dap tng 74% nhu ciu dam cua
cay dau nanh.

Piéu kién méi trudong c6 anh huong 1on dén hoat dong va kha nang ¢6 dinh dam cua vi
khuan. Liéu lugng dam qué cao lam trc ché qua trinh ¢ dinh dam ctia vi khuan vanguoc
lai; Lan c6 tac dung tich cuc ddi voi sy hinh thanh va cb dinh dma cua ndt san, nhit 1a
trong trudng hop dat da Canxi hay dugc bon voi.




Nhiét do dét thich hop cho hoat dong cta vi khuan 1a 25-30°C, dudi 0°C va trén 40°C vi
khuan khong hoat dong. Dat c6 d6 am ddy du gitp vi khuan hoat dong t6t, dit bio hoa
nuée 1lam giam hoat dong cua vi khuén.

Trong thyc té ngudn vi khuan co6 sin trong dat trén nhitng chan dat chua hay qua lau
khong trong dau nanh rat han ché, vi vay nhirng chan dat nay néu dugc nhiém khuan hat
gidng trudce khi gieo s& c6 hiéu qua rat cao (trdn hat gidng v6i ché pham), tuy nhién bién
phap nay chua duoc ung dung rong rai do viéc xac dinh nhimg dong vi khuin phu hop
tirng giéng dau nanh van trong qua trinh nghién ctru.

Trong qua trinh cdy sinh truéng, vi khudn van tiép tuc xAm nhép vao cac r& non. vi vy &
mot cay dau nanh trudng thanh co thé c6 cac ndt san & do tudi khac nhau.

Dau trong Rhizobium Sinorhizobium
leguminosar... meliloti

Cong trinh nghién ciru ciia Mbah va ctv. (2018)
Symbiosis (2018) 75:205-216
https://doi.org/10.1007/s13199-017-0531-2

Nitrate duoc biét tc ché hinh thanh nét san va ¢ dinh N, nhung ngudi ta rat it biét vé vé
anh huong cua no trong su thu hat va tich liy cac nguyén té vi lugng Fe, Zn, Mn va Cu.
Nghién ciru nay nham muc dich danh gia anh huong cua nghiém thic bd sung: 5 mM
NO;, trong diéu kién c6 chung hoic khong c6 ching vi khuan Rhizobium, trén nét san,
chtrc nang cua ndt san va & cac mire do vi chat dinh dudng co trong chdi than cia cay dau
nanh (Glycine max L.Merr.), Bambara groundnut (Vigna subterranea L. Vedc) va
Kersting’s groundnut (Macrotyloma geocarpum Harm).

Két qua cho thay: mirc do ting truong giam, su hinh thanh nét san va khéi luong khé cua
nét san & nghiém thic ¢6 bd sung 5 mM NOs — cy ¢6 chung vi khuan cong sinh cua tat
ca 3 loai cay ho dau noi trén. Su e ché cua nitrate 1am giam di 1,2, 1,4, va 1,5 lan sé nét
san / cay ¢ loai Bambara groundnut, dau nanh va Kersting’s bean, két qua 1a giam khoi
lwong kho nét san 2,3, 3,3 va 4,5 lan d6i vai 3 loai cay ho dau noi trén, theo thir tu. Viéc
bon 5 mM NOz— ciy dau nanh cho két qua suy giam 2,5, 4,0 va 5,4 lan ham luong Fe,
Zn va Mn trong chéi than, theo thir tu, khi so sanh véi ddi chiing ¢ sy cong sinh. Khi
quan sét, nguoi ta thay c6 su suy giam 1,3, 1,8 va 1,3 lan ham lugng Zn, Mn va Cu trong
chdi than c6 chang cua lodi Bambara groundnut khi bon thém NOg, cac mirc do déu thap
hon so vai cay dau nanh.Véi loai cay ho dau Kersting’s groundnut, ham Iugng vi luong
trong chdi than Fe, Zn va Cu déu cao hon so v&i nghiém thic bon 5 mM NO; — trén cay
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c6 chang vi khuan, khi so sanh vai nghiém thirc di ching 1a cong sinh tu nhién, tréi
nguoc v6i dau nanh. Bén thuan NO; —cho cac loai ho dau nay lam suy giam 2,0, 1,4 va
1,3 lan ham luong Fe, Zn va Cu tuong quan véi cdy chung vi khuan cé xi Iy NOs. RO
rang 13, bon thém NO; cho cac gidng ban dia cua 3 loai cay ho dau nay khong chi tc ché
su hinh thanh nét sin ma con lam giam vi chat dinh dudng duoc hap thu vao chdi than
dau nanh va Bambara groundnut, ma khdng phai giéng dau Kersting’s bean (Mbah va
ctv. 2018).

Table 1 Nodulation, plant growth and micronutrient accumulation in shoots of soybean genotypes grown under glasshouse conditions

Nodule Nodule Shoot Fe Zn Mn Cu
number dry matter dry matter
plant™ mg. plant™ g. plant™ ne. g
Genotypes
PAN 1614 54a 130a 3.58a 212.5b 87.0b 115.1ab 6.3b
TGx1830-20E 30b 60b 2.84b 354.5a 90.2b 131.8a 9.1a
TGx2001-25DM 43a 120a 3.14ab 118.1c 177.7a 88.3b 5.8b
Treatment
Inoc T4a 230a 3.7% 381.4a 197 4a 240.9a 5.1b
Inoc +5 mM NOs~ 54b 70b 2.46b 153.6b 1082b 50b 6.6b
5 mMNO;s~ Oc Oc 332a 150.1b 494c 44.3b 93a
F-statistics
Genotype (G) 21.65%% 36.81%%% 4.57* 327.53%%% 2035%%% 5.27% 59%
Treatment (T) 212.03%** 460.28++* 14,84 %% 264.03%#* 42.66%** 136,17+ 8.37##
GxT 6.46%* 10.37%#* 429% 114.51%## 1628+ 18.1%%# 3.36%
CV (%) 18.5 16.2 16.4 9.6 289 257 31

Cong trinh nghién cwu chaa Hari Krishnan va ctv. (2018)

Scientific Reports (2018) 8:2367 | DOI:10.1038/s41598-018-20919-8
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Trong su cong sinh, cac not san dong vai trd ¢d dinh dam tir khi quyén cung cap cho cay
dau nanh (nitrogen-fixing nodules), ma su kién nhu vay con la nhimg linh vuc chu yéu
cua hién tuong dong hoa luu huynh (sulfur assimilation), dong gop dang ké nhu cau luu
huynh cia cay dau nanh. Cac nét san 1a nhiing vi tri c6 uu thé cho sy tich lity cysteine va
hoat dong cua enzyme: O-acetylserine(thiol)lyase (OASS), c6 chtc nang trung tam trong
noi dung dong hoa sulfur cua ciy dau nanh. O diy, c4c tac gia dd xem xét tac dong cua sy
thé hién manh m& gen OASS trong nét san dau nanh va metabolome cua nét san. Su thé
hién manh m& gen OASS khdng anh huong dén s6 not san, nhung tac dong tidu cuc dén
tang trudng cua cay. két qua do bang sic ky long cao ap (HPLC) cua nhiing chat bién
dudng co tinh chat “antioxidant” chung minh rang: ham luong cysteine, glutathione, va
homoglutathione gan nhu tang gap doi khi gen OASS thé hién manh mé trong nét san so
sénh véi ndt san déi ching. Chay profiling “chat bién dudng metabolite” bang sic ky
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khoi phd 16ng ghép LC-MS (16ng) va GC-MS (khi) chitng minh rang: rat nhiéu chat bién
dudng “metabolites” c6 lién quan dén serine, aspartate, glutamate, va chu trinh amino
acid phan nhanh (branched-chain amino acid pathways) ting 1én rat dang ké trong nét san
c6 sy thé hien manh m& OASS. Su khac biét an twong hon hét 1a ham luong flavonoid
gitra biéu hién manh mé& OASS va d6i chirng. Nhu vay, su thé hién manh m& OASS trong
nét san cua cay dau nanh bu dap lai sy gia ting yéu cau carbon di véi ndi dung dong héa
lwu huynh théng qua su suy giam sinh tong hop cua mot vai amino acids, va thdng qua su
bu dap cua chu trinh TCA vai su kién thuy phan céc acid béo. Sé lién nghién ctu nay c6
thé cho thiy su thé hién manh m& OASS trong nét san cay dau nanh c6 mét su ngung lai
trung binh khi cung cip céc chét bién dudng giau ning luong cho nét san, diéu 4y bu
dapbai su phan ra caa cac hop chat trong té bao dé dap tng nhu cau bién lwong vé ning
lwgng cho ndt san (Krishnan va ctv. 2018).
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Hinh 1: Téng quat vé sy dong héa luu huynh va céc chu trinh sinh hoc cé lién
quan (Krishnan va ctv. 2018).
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Hinh 2: Hoat dong ctia enzyme OASS va ham lugng OASS trong nét san dau nanh. Tach
chi€t protein tr not san 20 ngay tudi cua cdy dau nanh chuyen gen va khong chuyén gen,
de xét nghiém hoat dong OASS (Krishnan va ctv. 2018).




Figure 4. Anatomy of soybean nodules. Nodules collected at 15 days after infection were thick-sectioned and
viewed under light microscope (A,B). For ultrastructral observation thin-sections were examined by electron
microscopy (C,D). Note the cells from non-transformed wild-type nodules are filled with bacteria (4,C) while
the cells from OASS overexpressing transgenic nodule are not completely filled by bacteria (B,D). Also note
the presence of prominent starch grains in the cells of from OASS overexpressing transgenic nodule (D). B,
bacteroid; IC, infected cells; N, nucleus; PHB, polyhydroxybutyrate; S, starch; UIC, uninfected cell; V, vacuole.

Giai phau hoc nét san dau nanh



