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TOM TAT

Nghién ctru nham danh gia anh hwéng cla bot vé trirng dén sinh trwéng va sinh Iy ctia gidng ca phé véi TR4
trong diéu kién han. Thi nghiém 2 nhan té dwoc bé tri theo khéi ngau nhién 3 1an nhéac lai gdm 6 cong thirc bén bot
vo trieng (A0, A1, A2, A3, A4, A5 twong (rng voi 0, 100, 200, 300, 400, 500 kg/ha) va coéng thirc A6 bon 500kg voi
bét/ha trong hai diéu kién x& ly han va khéng x& ly han. Két qua nghién ctru cho thay han lam gidm dang ké cac chi
tiéu sinh trwdng cuta giébng ca phé vbi TR4 nhu khéi lwong twoi cla ré, than, 14 va cac chi tiéu sinh ly nhu cuéng do
quang hop, d& dan khi khéng, cwérng dé thoat hoi nwéc, ndng dd CO, trong gian bao, hiéu suét huynh quang diép
luc, ham lweng nuéc twong dbi trong 14 trong khi lam tang mac dd ro ri ion. Bén bt vo trirng va voi bot lam téng cac
chi tiéu sinh trwdng va sinh ly trong ca hai diéu kién x& ly han va khéng x Iy han. So sanh gitra cac mirc bén bot vé
trirng, mirc bon 300 kg/ha bdt vd triring cho céac chi tiéu sinh trwdng va cac chi tiéu sinh ly cao hon so véi cac muirc
bén con lai trong khi d6 mirc d6 suy gidm khdi lwong twoi cta ré, than, 14 lai thdp nhét.

Tu khéa: Bot vo trirng, han, sinh trwéng, sinh ly, ca phé véi.

Effect of Eggshell Powder on Growth and Physiology
of Robusta Coffee Plant under Drought Stress

ABSTRACT

This study aimed to investigate the effects of eggshell powder application on the growth and physiology of
robusta coffee cv. TR4 under drought stress. The experiment was a completely random designed with six rates of
eggshell powder application including (A0, A1, A2, A3, A4, A5 corresponding to 0, 100, 200, 300, 400, 500kg
eggshell powder ha'1) and lime application (A6) at 500kg ha™ under the normal watering condition and drought stress
condition. The result showed that drought stress condition significantly reduced growth parameters of the robusta
coffee cv. TR4 such as fresh weight of roots, stems, leaves and physiological parameters such as photosynthetic
rate, stomatal conductance, transpiration rate, intercellular CO2 concentration, Fv/m, the relative water content in
leaves while relative ion leakage increased. Applying eggshell powder and lime increased growth and physiological
parameters under both normal watering condition and drought stress condition. Higher growth and physiological
parameters and lower percentage reduction of fresh weight of roots, stems, and leaves were observed in the
application rate of 300kg eggshell powder ha™.

Keywords: Eggshell powder, drought, growth, physiology, robusta coffee.

1 DAT VAN BB lc{i dé:n sir}h trudng, phat trién va nang sudt cia
: ciy ca phé (DaMatta & Ramalho, 2006; Melke &
Bién d6i khi hau 1a mot trong cac nhan t6'tac  Fetene, 2014). Chién lugc nghién ciiu ca phé thich

dong dén san lugng ca phé trén toan thé giéi  tng v6i bién d6i khi hau dua trén viéc quan ly

(Ramirez-Builes & Kiisters, 2021). Han héan la dinh dudng hop 1y c6 thé tang kha ning chéng

mot trong nhiing yéu t& méi trusng anh hudng bat  chiu cho cly ca phé & cac viing bi anh hudng.
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Ton canxi (Ca?") 1a thanh phan cdu trdc lén
thanh t& bao, chat diéu hoa can bang noi sinh
cua t&€ bao, chat kich hoat enzyme va tham gia
vao qua trinh h4p thu ion, do d6 déng vai trd
quan trong trong qua trinh sinh trudng, phéat
trién va ning suét cua cay trong (Marschner,
2012). Ca®" 1a nguyén t6 thiét y&u cho thuc vat, 1a
mot thanh phan trong mang luéi cac chat truyén
tin hiéu tht c4p gidp thuc vat thich ting véi moi
trudng bat thuin (Tuteja & Mahajan, 2007;
Kapilan & cs., 2018). Doi véi cay ca phe, Ca?' 1a
mot chat dinh dudng da lugng quan trong anh
hudng dén sinh trudng, phat trién, ning suét va
kha ning chéng chiu diéu kién ngoai canh bat
thuan (Ramirez-Builes & cs., 2020). Mbi loai cay
trong khac nhau yéu cadu ham lugng Ca®* khac
nhau, tuy nhién d6i véi ca phé, Ca** 1a mét trong
nhiing chat dinh dudng dudc yéu cau nhiéu nhat.
O cay ca phé véi, cac chat dinh dudng da lugng
dugc yéu cau nhiéu nhat 1a: nito > canxi > kali >
magie > luu huynh > phospho (Braganca & cs.,
2007), trong khi 6 ca phé ché, su hap thu chat
dinh dudng nhu sau: kali > nité > canxi >
phospho > magie > luu huynh (Ramirez & cs.,
2002; Laviola & cs., 2007).

St dung bot vo triing lam nguén canxi thay
thé cho voi dé bén cho cAy tréng da va dang dudc
tng dung réng rai trén thé giéi (Faridi &
Arabhosseini, 2018; Vu & cs., 2022). Vo triing
chiia t6i 95% canxi cacbonat va nhiéu chat dinh
dudng da lugng va vi lugng nhu magie, kali, sit
va phospho.. do d6, rat toét cho sinh trudng va
phat trién caa cAy trong, dac biét kich thich bo ré
phat trién. Mot s6 két qua nghién ctu tng dung
cta bot vo tring trén mot so loai cay trong (nhu
dau diia, 6t do, ca chua, lac..) cho thay sy ting
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trudng va ning suidt tét hon (Taufique & cs.,
2014; Tri, 2018; Radha & Karthikeyan, 2019; Vu
& cs., 2022). Bén canh d6, nhém tac gia
Munirwan & cs. (2019) va Amu & cs. (2005) ciing
da chting minh vd triing cé tac dung tot trong cai
thién ly, héa tinh ctia dat lam ting do pH dat
gitp cai thién dit va bao vé cay tréng. Trong
nhiing nin gin day, nganh chan nuoi cia Viét
Nam phét trién rat nhanh, theo théng ké cua
FAOSTAT (2020), san lugng triing duge tiéu thu
dat téng s6 473.660 tan trong nam 2020. Véi san
lugng tring rat 16n nhu trén sé mang lai tiém
ning to 16n trong san xuat va st dung bot vo
tring lam ngudén canxi thay thé& cho san xuét
néng nghiép. Tuy nhién, dén nay van chua c6 két
qua nghién ctu dudc cong bd vé tng dung bén bot
vo tring cho ciy ca phé tai Viét Nam. Do doé,
nghién ctiu ting dung bot vo triing cho canh tac ca
phé trong diéu kién thiéu nuéc 1a rat can thiét.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Vat liéu 1a cay ca phé véi thuc sinh 1 ndm
tudi giong TR4, TR4 la giéng duge Vién Khoa
hoc Ky thuat Nong Lam nghiép Tdy Nguyén
chon loc va dugc cong nhan chinh thic theo
quyét dinh s6 1086/QD-BNN-KHCN ngay
14/4/2006.

Pat thi nghiém dugc 14y ti 16 trong ca phé
tai thi tran Ia Kha, huyén Ia Grai, tinh Gia Lai.
Véi bot duge st dung 12 loai théong dung dudc
mua trén thi trucng.

Bot vo triing dudc cung cadp bdi cong ty
Green Techno 21 Nhat Ban (Bang 1).

Bang 1. Cac thanh phan trong bét vo6 triing

Thanh phan chinh Ham luvong Thanh phan chinh Ham luvong

Do &m 1,57% Mn-citrate 0,01%

N 0,74% B-citrate = 0,002%
P 0,26% Fe 0,017%
K 0,08% Cu 0,0002%
CaCoO; 88,08% Zn 0,0001%
Mg-citrate 0,57% Mo 0,0001%
Alkalinity 50,18% pH 10,1
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2.2. Phuong phap nghién citu

Thi nghiém 2 nhén t& dugdc bd tri theo khéi
ngiu nhién véi 3 1an nhéc lai, 8 chau cho 1 1an
nhéc lai cho 1 cong thttc. Nhan t6 1 gébm 6 cong
thtic bén bot vo tring (0, 100, 200, 300, 400 va
500 kg/ha) va cong thiic bon voi bot 500 kg/ha,
tuong tng véi 0; 0,57; 1,14; 1,72; 2,29; 2,86g bot
vo tring/chau va 2,86g voi bot/chau. Nhan t§ 2
gom diéu kién xt 1y han va khéng xt 1y han.
Diéu kién khéng xt 1y han (tuéi nuéc binh
thuong): Cay dugc cung cidp nudc trong sudt thoi
gian sinh trudng (duy tri d6 4m dat 75-80%).
Diéu kién xi 1y han: Sau khi cAy da 6n dinh,
ngiing tudi nude 10 ngay lién tuc, sau 10 ngay xu
Iy han cay dudc tudi nudc tré lai (duy tri d6 4m
dat 75-80%). Thi nghiém dudc tién hanh trong
nha luéi c6 mai che tai Khoa Nong hoc, Hoc vién
Nong nghiép Viét Nam. CAy ca phé dudc tréng
trong chau (duong kinh 270mm x chiéu cao
240mm, dién tich bé mit 13 0,057m?). Médi chau
chiia 10kg dat dudc 14y ti 16 trong ca phé tai thi
tran Ia Kha, huyén Ia Grai, tinh Gia Lai. Dat
dugc phoi khé sang ki, mdi chau dudc trong 1 cay
ca phé véi giobng TR4. Bot v4 triing hodc voi bot
dugc tron déu vao dat trude khi trong cdy ca phé
vao chau. Sau 8 thang tréng vao chau, ciy ca phé
duge dua vao xt 1y han. Thdoi gian nghién ctu tu
thang 10/2022 dén thang 10/2023.

Cac chi tiéu theo d&i bao gom:

- Cac chi tiéu sinh trudng:

+ Khéi lugng tudi ctua ré, than, 14 (g/cay).
Sau 1 thang tuéi nuéc trd lai 3 cay ngau nhién
ctia mbi 1an nhéc lai cho mot cong thic duge thu
dé danh gia.

- Céac chi tiéu sinh ly:

+ Cudng d6 quang hgp, do dan khi khéng,
cuong do thoat hoi nuée va néng @6 CO, trong
gian bao dudc do bing may do quang hop
LI-6800 (LI-6800, LI-COR, Hoa Ky) trong
khoang thoi gian tir 10-14h00. L4 dudc do 1a cap
la th@ 2 tinh ti trén xudéng trén 3 ciy ngau
nhién cta mdi 1an nhéc lai cho mét cong thic.

+ D6 thiéu hut bao hda nuée (%): Mbi 1lan
nhéc lai ciia mot cong thic 18y miu 14 cia 3 cay
theo phuong phap ngau nhién, vao khoang
11-13 gig. Can khoéi lugng 14 tuoi (P1). Sau d6
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cho ngadm vao nuéc khoang 24 tiéng, bd miu ra,
tham kho bé mat 1a roi can khéi lugng la bao
hoa (P2). MAu sau d6 dudc sdy kho & nhiét do
105°C cho dén khi khéi luong khong d6i (P3).
Coéng thic tinh d6 thiéu hut bdo hoa nuéc:

THBHN (% :ﬂmm%
(%) P p

2 3

+ Chi s6 SPAD: DPudgc do bang may do chi s6
SPAD (SPAD-502, Japan). La dugc do 1a cap la
tht 2 tinh tu trén xudng trén 3 cAy ngiu nhién
ctia mdi 1an nhéc lai cho mot cong thiic.

+ Hiéu su4t huynh quang diép luc (Fv/Fm):
Do bang may do hiéu suat huynh quang diép luc
(Chlorophyll fluorescence meter). La duge do 1a
cap la tha 2 tinh tu trén xudng trén 3 ciy ngiu
nhién ctia mdi 14n nhéc lai cho mét cong thiec.

+ Mitic do ro ri ion (%) dudec danh gia theo
phuong phap ctia Zhao & cs. (2007). Danh gii trén
cdp 14 thd 3 tinh ti trén xudng trén 3 cdy ngau
nhién ctia mdi 1an nhéc lai cho mét cong thiic.

- Danh gia miic dd suy giam (PYR) dién tich
14, khéi lugng tuoi cta ré, than, 14 trong diéu
kién han cta cac cong thic bén bot vo triing va
voi theo cong thiic duge mo ta cia Awoke (2021).

pyR = -OPi-Ys) 4
Ypi
Trong d6: PYR: mtc d6 suy gidm trong diéu
kién han (%); Ypi: gia tri trung binh cua cong
thtic i trong diéu kién c6 tudi; Ysi: gia tri trung
binh ctia cong thiic i trong diéu kién han.

2.4. X1t 1y s6 lidu

S6 lidu thu thap dude xti 1y bang chuong trinh
Excel 2019. Phan tich phuong sai (ANOVA) trén
phin mém Statistix 8. Cac gi tri trung binh duge
so sanh dua trén gia tri sai khic nho nhat c6 y
nghia (LSD ;).

3. KET QUA VA THAO LUAN

3.1. Anh huéng ctia bét vé tring dén khéi
lugng tuoi ctia ré, than, 1a ca phé véi trong
diéu kién han

Cac cong thtic bén bot vo triing va voi bot co
khoi lugng tuoi cua ré, than la cao hon so véi



cong thic khéng bén trong cd hai diéu kién
khong xU 1y han ho#c xi ly han (Bang 2). Két
qua nghién ctu nay tuong déng véi két qua
nghién cu ciia nhém tac gid Ramirez-Builes &
cs. (2020) cho rang canxi anh hudng truc tiép
dén sinh trudng va phat trién cta ciy ca phé va
¢6 tac dung manh mé 1én su phat trién caa hé
ré. Bén canh d6, nghién ctiu trén ciay dau diia
ctia nhém tac gid Radha & Karthikeyan (2019),
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trén cdy lac cia nhém tac gia Vu & cs. (2022)
cling cho thdy bén bot vo tring cling lam ting
kha n#ng tich liiy sinh khéi cta cdy. Trong két
qua nghién ciitu nay, khi ting ludng bot vo tring
ti 0 kg/ha 1én 300 kg/ha thi khéi lugng tuoi cua
ré, than, 14 cia giong ca phé voi TR4 ciing c6 xu
huéng ting 1én nhung tiép tuc téng lugng bén
bot vo tring thi khoi lugng tudi cua ré, than, 1a
khong ¢6 xu huéng ting 1én niia.

Bang 2. Anh hudng ctia bot vé triing dén khéi lugng tusi
cua ré, than, 1a cay ca phé voi trong diéu kién han

Khéi lwong twoi (g/cay)

Murc do suy gidm khéi lvong twoi (%)

g‘?:%*t‘t]:"ﬁ Bidu kign xtr 1y R& Than La Ré& Than La
A0 Khéng x@ Iy han 33,27° 61,86° 62,90° 22,92 21,49 18,59
Xt ly han 25,64' 48,57° 51,20'
A1 Khéng xi¥ Iy han 34,41% 63,38° 64,26 19,88 21,22 13,55
Xt ly han 27,57¢" 49,94° 55,56°"
A2 Khéng xt Iy han 35,88% 65,69° 66,91%° 16,17 21,46 12,94
Xt ly han 30,08% 51,59 58,25%
A3 Khéng xi¥ Iy han 37,70° 65,87° 70,75° 13,59 18,38 10,15
Xt ly han 32,58 53,76" 63,56"
A4 Khéng xt Iy han 36,08 65,51° 67,48% 15,14 18,45 12,35
X Iy han 30,62 53,42° 59,15%*
A5 Khéng xt Iy han 36,30 64,13° 67,74% 15,86 18,10 12,42
Xt ly han 30,54°* 52,53 59,33%
A6 Khéng xt Iy han 35,59 63,77° 65,50a° 15,08 20,38 13,77
Xt ly han 30,22% 50,77° 56,49°
CV% 10,91 10,16 7,48
LSDix 0,05 2,05 3,40 2,67
Trung binh A0 29,46° 55,22 57,05°
adng thire A1 30,99  5666° 59,015
A2 32,08 58,64" 62,58°
A3 35,14% 59,81 67,16"
A4 33,35 59,46" 63,32°
A5 33,42 58,33" 63,53"°
AB 32,91"B 57,27% 60,99°
LSD, 4,05 1,45 2,40 1,89
Trung binh Khong xt Iy han 35,60" 64,32 66,51"
dicu kign xer ly Xt ly han 29,61° 51,51° 57,67°
LSDp 0,05 0,77 1,28 1,01

Ghi chu: AO; Al; A2; A3; A4; A5 tuong titng 0; 100; 200; 300; 400; 500kg bot vo tring/ha; A6: 500kg voi bot/ha.
Céc chii cai in thuong va in hoa trong cting mot cot khac nhau la khic nhau ¢ miic y nghia P <0,05.
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Ghi chii: AO; Al; A2; A3; A4; A5 tuong ting 0; 100; 200; 300; 400; 500kg bot vo tritng/ha; A6: 500kg véi bot/ha;
Cic chit cai in thuong va in hoa khic nhau la khac nhau é miic y nghia P <0,05 giiia c4dc miic bén trong cting mét

diéu kién xit ly; “*7, “**” ya “***” sif sai khac c6 y nghia ¢ miic P <0,05; P <0,01 va P<0,001 “ns

”: Khéng sai khac.

Hinh 1. Anh huéng ctia lugng bon bot vo tritng dén cuong dd quang hgp (A),
d6 dan khi khéng (B), cudng d6 thoat hai nude (C)
va nong dé CO, trong gian bao (D) ctia ca phé véi trong diéu kién han

So sanh gitia hai diéu kién xt ly két qua
cho thay, trong diéu kién xi ly han khéi lugng
tuoi ctia ré, than, 14 ctia cay ca phé véi TR4 thap
hon so véi diéu kién khéng xt ly han. Két qua
nghién citu nay ciing tuong dong véi cac két qua
nghién ctiu trén ciy ca phé ché cia nhém tic gia
Vu & cs. (2018); Tesfaye & cs. (2019); Vu & cs.
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(2020); Vu & cs. (2021); Chekol & cs. (2024),
trén cdy ca phé voi cia nhém tac gia Novie & cs.
(2019). So sanh céc lugng bén bot vo tring trong
diéu kién han két qua cho thay cong thic bén
300 kg/ha bot vo tring ciing cho khéi lugng tuoi
cua ré, than, 1a dat gia tri cao nhat trong khi dé6
cong thiic khéng bén c6 khéi luong tuoi caa ré,



than, 14 dat gia tri thap nh4t. Danh gia mtc do
suy gidam khéi luong tudi cta ré, than, 1a két
qua cho thay miic d6 suy giam khéi lugng tuoi
cua ré, than, 14 thap nhat dugc danh gia d cong
thtc bon 300 kg/ha bot vo triing. Cac mitic bén
400 va 500 kg/ha bot vo tring c6 mtc dd suy
gidm khoi lugng tuoi ctua ré, than, 14 tuong
duong nhau. Cong thtic bén 100 kg/ha bot vo
tring va céng thiic bon 500 kg/ha voi bot ¢c6 mtc
d6 suy giam khéi lugng tuoi ctia 14 1a tuong
duong nhau tuy nhién mtc d6 suy giam khoi
lugng tuci cha than va ré & coéng thic bon
100 kg/ha bot vo triing cao hon so véi cong thic
bén 500 kg/ha voi bot. Cong thic khong bon cod
mtc do suy giam khdi lugng tuoci caa ré, than, 1a
14 cao nhat

3.2. Anh huéng ctia bot v6 tritng dén mét so
chi tiéu sinh 1§ cta ca phé voi trong diéu
kién han

3.2.1. Anh hudng cua bét vo tritng dén
cuong dé quang hop, dé dian khi khéng,
cuong doé thoat hoi nuéc va nong dé CO,
trong gian bao cua ca phé véi trong diéu
kién han

Cuong dd quang hgp ctia cAy ca phé dudc cai
thién dang ké & cac cong thic duge bén canxi
trong ca diéu xt 1y han va khong xt Iy han. Két
qua nghién ctiu nay ciing tuong doéng véi két qua
nghién cttu ctia nhém tac gida Ramirez-Builes &
cs. (2020) cho ra rang canxi anh hudng ré rét dén
qua trinh quang hgp ctia cdy. Trong nghién ciiu
nay, méc du cudng d6 quang hop ctia giong ca phé
voi TR4 dat gia tri cao nhat trong diéu kién
khong xt 1y han dugec quan sat 6 cong thiic bén
300 kg/ha bot v triing nhung khoéng c6 sy sai
khac c6 y nghia so véi cac cong thic khac. Trong
diéu kién xu ly han, cudng dd quang hop cua
gidng ca phé voi TR4 dat gia tri cao nhat dudc
quan sat 6 cong thiic bén 300 kg/ha bot vo triing
nhung khéng c¢6 su sai khac c¢6 ¥ nghia so v6i cong
thiic bén 200 va 400 kg/ha bot vo triing. Cudng do
quang hgp dat gia tri thap nhat dude quan sat 6
cong thiic khong bén nhung khong c6 sy sai khac
¢6 ¥ nghia so véi cong thic bon 100 kg/ha va
500 kg/ha bot vé tring va 500 kg/ha voi bot.
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Trong diéu kién khong xti Iy han d6 dan khi
khéng cta gidng ca phé voi TR4 dat gia tri cao
nhit dude quan sat & céong thiic béon 400 kg/ha
bot vé tring nhung khéng c6 sy sai khac c6 y
nghia so v6i clc cong thiic bén 300 kg/ha bot vo
tring. D6 dan khi khéng dat gia tri thap nhat
dude quan sat 6 cong thic khéng bén nhung
khong c6 su sai khac c6 §¥ nghia so v6i cong thic
bén 100 kg/ha bot vé triing. Trong diéu kién xi
Iy han d6 dan khi khéng dat gia tri cao dudc
quan sat ¢ cong thiic bén 300 va 400 kg/ha bot
vo tritng nhung khong c6 su sai khéac c¢6 y nghia
so v6i cong thiic bén 500 kg/ha bot vé tring. Do
dan khi khong dat gia tri thdp nhat dude quan
sat & cong thiic khong bén.

Cuong dd thoat hoi nudc ctia giéng ca phé
voi TR4 dat gia tri thap nhat trong diéu kién
khoéng xti Iy han dugc quan sat d cong thitic khong
bén nhung khéng c¢é sy sai khac c6 y nghia so véi
coéng thiic béon 100 kg/ha bt vo tring. Cuong do
thoat hoi nude dat gia tri cao nhat duge quan sat
d cong thic bén 400 kg/ha bot vo triing nhung
khéng c6 sy sai khac c6 ¥ nghia so v6i cac cong
thiic bén 200, 300, 500 kg/ha bot vo triing va
500 kg/ha voi bot. Trong diéu kién xt 1y han,
cuong do thoat hoi nude dat gia tri cao nhat dude
quan sat & cong thiic bén 300 kg/ha bot vo tring
nhung khong c¢6 su sai khac ¢6 ¥ nghia so véi
cong thic bén 200, 400 va 500 kg/ha bot vo
tritng. Cudng do thoat hoi nude dat gia tri thap
dude quan sat 6 cong thiic khéng bén va bén
100 kg/ha bot vo triing nhung khong c6 su sai
khac ¢6 ¥ nghia so véi cong thiic béon 200 kg/ha,
500 kg/ha bot vo triing va 500 kg/ha voi bot.
Trong nghién cttu nay, cusng do thoat hoi nude
cta cac cong thtc khong boén va bén 100 kg/ha
bot vo triing gidm tuong ing véi miic d6 suy giam
dién tich 14, khéi lugng tuoi caa ré, than, 14 caa
ciy ca phé. Két qua nghién cttu nay déng quan
diém véi két qua nghién ciu cia tac gia Bhusal
& cs. (2020) khi cho rang sy thoat hai nuéc giam
sé lam tang nhiét do cta 14 dan dén lam hdéng bod
may quang hgp, bén canh d6 qua trinh van
chuyén nudc tit ré 1én 14 trong cdy bi anh hudng
do thé& ning nudc thap, do d6 lam gidm qui trinh
sinh trudng cta cay.
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Hinh 2. Anh huéng ctia lugng bén bt v tritng
dén hiéu suit huynh quang diép luc ctia ca phé véi trong diéu kién han
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Ghi chii: AO; Al; A2; A3; A4; A5 tuong ting 0; 100; 200; 300; 400; 500kg bot vo triing/ha; A6: 500kg voi bot/ha;
Céc chif cai in thuong va in hoa khac nhau la khic nhau 6 miic y nghia P <0,05 giiia cic miic bén trong cting mot
diéu kién xit Iy; “*”, “**” va “***” sit sai khac c6 y nghia é miic P <0,05; P <0,01 va P <0,001 “ns”: khéng sai khic.

Hinh 3. Anh huéng cta Iugng bon bot vo tritng dén ham lugng nuéc tuong déi trong 1la ctia
ca phé voi tai thoi diém két thic gay han (A) va sau 2 tuan tudi nuée trd lai (B)
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Hinh 4. Anh huéng ctia lugng bén bot vé tritng dén miic dé ro ri ion trong 1a
cuia ca phé véi tai thoi diém két thac gay han (A) va sau 2 tudn tuéi nude tré lai (B)

Khong ¢6 su sai khac ¢6 y nghia gitia cac
cong thtc c6 bén hodc khéng bén véi néng do
CO, trong gian bao ctia giéng ca phé voi TR4
trong diéu kién khéng xi 1y han. Trong diéu
kién xti 1y han, néng d6 CO, trong gian bao c6
xu huéng gidm xuéng. K&t qua nghién ciu nay
ciing tuong déng véi cac két qua nghién ciu trén
cay ca phé ché ctia nhém tac gia Chekol & cs.
(2024). Tuy nhién, gia tri cao vé néng do6 CO,
trong gian bao cua gidng ca phé véi TR4 dudge
quan sat & cong thiic bén 300 kg/ha bot vo tring
nhung khong c6 su sai khac c¢6 § nghia so v6i
coéng thiic bén 200, 400, 500 kg/ha bot vo tring
va cong thic bon 500 kg/ha voi bot. Nong do CO,
trong gian bao dat gia tri thap nhat duge quan
sat 6 cong thiic khong bon.

3.2.2. Anh huéng ctia b6t v6 tritng dén hiéu
suat huynh quang diép luc ctia ca phé véi
trong diéu kién han

Hiéu suit huynh quang diép luc dat gia tri
cao dugc quan sat ¢ cong thiic bén 300 kg/ha bot
vo triing trong diéu kién khong xi 1y han trong
khi d6 hiéu suat huynh quang diép luc thap nhat
dudc quan sat é cong thic khong bén. Trong diéu

kién xt 1y han, hiéu suit huynh quang diép luc
¢6 xu hudng giam dan sau khi bit dau xt 1y han,
hiéu suit huynh quang diép luc dat gia tri thap
dudc quan sat ¢ thoi diém sau khi két thue xt 1y
han. Két qua nghién ciu nay ciing tuong déng
vé6i cac két qua nghién ctiu cia nhém tac gia He
& cs. (1995) nhém tac gia ciing da chi ra ring su
thiéu hut nuéc dnh hudng 16n dén ham lugng
diép luc, lam t6n hai céc protein trong diép luc va
tac dong dén hé thong quang héa II (PS II), dan
dén lam giam va bién d6i cac thong s6 cua hiéu
suat huynh quang diép luc. Bén canh d6, nghién
ctiu trén ciy ca phé ché nhém tac gid Vu & cs.
(2018; 2020; 2021) ciing chi ra rang hiéu suit
huynh quang diép luc dat gia tri thap duge quan
sat & thoi didm sau khi két thdc xt 1y han. O
thoi diém xuéng thdp nh4t, hiéu sudt huynh
quang diép luc trong nghién ctu nay dat gia tri
th&p nhat dude ghi nhan & cong thiic khéng bén
trong khi d6 hiéu sudt huynh quang diép luc cao
dudc quan sat 6 cong thiic bén 300 kg/ha bot vo
triing. Sau khi tuéi nudc tré lai, hiéu suit
huynh quang diép luc ctia tat ci cac cong thiic
c6 xu huéng tiang tré lai tuy nhién sau 10 ngay
van chua dat gia tri bing véi thoi diém trude
gay han.
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3.2.3. Anh huéng ciia bét vé tritng dén ham
Iugng nudc tuong déi trong la ciia ca phé
vé6i trong diéu kién han

Tai thoi diém két thic xt Iy han, ham lugng
nudc tuong ddi trong 14 thap nhit duge quan sat
4 cong thiic khong bén nhung khoéng cé su sai
khac ¢6 y nghia so v6i cac cong thic c6é bon.
Trong diéu kién xt ly han, ham lugng nuéc
tuong d6i trong 14 cao nhat dude quan sat 6 cong
thtc bon 300 kg/ha bot vo triing nhung khong cé
sy sai khac c6 ¥y nghia so v6i cac cong thic co
bén khac. Ham lugng nudc tucng d6i trong la
thap nhit dude quan sat 6 cong thic khong bén
(Hinh 3A). K&t qua nghién ctiu nay ciing tuong
déng véi két qua nghién ctiu cia nhém tac gia
Ramirez-Builes & Kiisters (2021) cho réng dinh
dudng canxi da lam ting hiéu qua st dung nude
trén cay ca phé gitp cdy ca phé sinh trudng tot
trong diéu kién bat thuan. So sanh gitia hai
diéu kién xiu ly két qua cho thay ham lugng
nudc tuong doi trong diéu kién xu 1y han thap
hon rat nhiéu so véi trong diéu kién khéng xi 1y
han. Két qua nghién ctiu nay ciing tucng dong
véi cac két qua nghién cu trén ciy ca phé ché
cua nhém tac gia Vu & cs. (2018; 2020; 2021).
Trong nghién ctiu nay, sau 2 tuan tudi nudc trd
lai méc di ham lugng nuéc tuong d6i trong 14 ctia
cac cong thiic c6 bén bot vo tritng va voi bot sau
khi dudc xt 1y han c6 xu huéng phuc héi tuy
nhién gia tri thap nhat van duge quan sat § cong
thtic khong bén trong khi dé gia tri cao nhat van
duge quan sat & cong thiic bén 300 kg/ha bot vo
tring (Hinh 3B).

3.2.4. Anh hudng ciia bét vé tring dén mitc
dé ro ri ion trong l4 ctia ca phé véi trong
diéu kién han

Khi téng lugng bén bot vo triing, mtc dd ro
ri ion trong 14 cua cac cong thiic ¢6 xu hudéng
gidm xudng trong diéu kién khong xi 1y han.
Trong diéu kién xt ly han, mic d6 ro ri ion
trong 14 cao hon rat nhiéu so véi diéu kién
khong xt ly han (Hinh 4A). Két qua nghién
ctiu nay tuong dong véi cac két qua nghién ctu
trén cay ca phé ché ctia nhém tac gid Vu & cs.
(2018; 2020; 2021); Chekol & cs. (2024). Bén
canh d6, khi ting lugng bén bot vd triing, mic
dd6 ro ri ion trong la cuia cac coéng thiic c6 xu
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huéng giam xudng nhung khéng cé su sai khac
c6 y nghia gitia cidc cong thic c6 bén bdt vo
tring va voi bot. Miic d6 ro ri ion trong 14 cao
nhit duge quan sat 6 cong thiic khong bén, tuy
nhién khong c¢6 su sai khac c¢6 § nghia so véi
cac cong thtc bon 100 va 200 kg/ha bot vo
tring (Hinh 4A).

Sau hai tuin tuéi nuéc tré lai, mic do ro ri
ion trong 14 cua cac cong thiic da duge xt 1y han
gidm xuéng. Mtc dd ro ri ion trong 14 thap nhat
dugc quan sat 6 cong thiic bén 300 kg/ha bot vo
tring, tuy nhién khong c6 su sai khac ¢6 y nghia
so v6i cac cong thic bon 200, 400, 500 kg/ha bot
vo tring va cong thiic bon 500 kg/ha voi bot
(Hinh 4B).

4. KET LUAN

Han lam giam céc chi tiéu sinh trudng cta
gidng ca phé voi TR4 nhu khéi lugng tudi cta ré,
than, 14 va cac chi tiéu sinh ly nhu cudng do
quang hgp, @6 dan khi khéng, cudng do thoat
hoi nuéc, néng @6 CO, trong gian bao, hidu suit
huynh quang diép luc, ham lugng nuéc tucong
dé6i trong 14 trong khi d6 han lam tang mtc do
rd ri ion. Bén bot vo triing va voi bot 1am téng
cac chi tiéu sinh trudng va sinh ly trong ca hai
diéu kién xti I han va khéng xti I han. Két qua
cho th4y miic bén 300 kg/ha bot vo tring cho céc
chi tiéu sinh trudng va céac chi tiéu sinh 1y cao
hon so véi cac mic bon con lai, bén canh @6 mtc
do suy giam khéi lugng tuoi ctia ré, than, la
(tuong dng 13,59%; 18,38%; 10,15%) dat gia tri
nho nhat.
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