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NGHIEN CUU ANH HUONG CUA BON PHAN HUU CO VI SINH
DPEN QUAN THE SINH VAT HAI CHINH TREN CHE TAI PHU THQ

TOM TAT

Vii Ngoc T, Nguyén Vin Toan

Vién Khoa hoc Ky thudt Néng lam nghiép mién nii phia Bdic

Muc tiéu cta nghién ctru nay la diéu tra thanh phén cac loai sdu, nhén hai ché tai Phu Tho. Anh
hudng ciia phan bon hitu co vi sinh dén sb lugng sinh vét hai chinh trén ché (rdy xanh va bo tri)
ciing duge danh gia. Ba nghiém thic phan bén khac nhau dugc ap dung: Cong thirc 1 (CT1-dbi
chimg) chi bon NPK; cong thirc 2 (CT2) bon 70% lugng NPK va bd sung 30% phan hitu co vi
sinh; cong thtrc 3 (CT3) bon du NPK va bd sung 30% phan hitu co vi sinh. Két qua cho thay cé su
da dang vé thanh phan loai siu, nhén hai. Bon phan hitu co vi sinh ¢6 anh huéng dén sé luong ray
xanh va bo tri. Bén phéan theo CT3 dan dén s6 luong ray xanh va bo tri giam so véi ddi ching.

T khoa: Bo tri; phan hitu co vi sinh; rdy xanh, sinh vdt hai thién dich

DAT VAN BE

Tra la mét trong nhitng d6 ubng dugc tiéu thy
nhiéu nhat trén thé gidi va duoc san xuét tir
bup va la non cta cay ché Camellia sinensis.
Viét Nam 1a nude xuit khau va san xudt che
16n thtr 5 thé gi6i [1]. Tuy nhién gia tri xuét
khau ctia san phdm ché bién ché Viét méi chi
bang 60% gia binh quan trén thé giéi. Nguyén
nhan cha yéu 1a do san pham ché cua Viét
Nam con nghéo nan vé ching loai, mit an
toan thuc phﬁm, chét luong chua cao nén stic
canh tranh thap.

Dé nang cao ning suat va chat luong che, ap
dung ki thuat canh tac t6t 1a mot trong nhiing
bién phap quan trong. Bon phan hitu co sé€
cung cép ngudn dinh dudng cho vi sinh vat
dat, trong khi d6 str dung phan hiru co vi sinh
c6 thé ngay lap tirc cai thién cu trac cong
déng vi sinh vat va sy da dang cla dét canh
tac bi suy thoai [12]. Su phat trién va hoat
dong cua vi sinh vat dat anh huong rat 16n
dén chit lwong dat va su phat trién coa cdy
trong. Nhitng thay d6i 16 rang vé mit hinh
thai cta cay trf‘mg khi dugc bon phan, vi du
nhu thay dbi vé tbc do sinh truong, kich
thudc cac bo phan cua cay, do day va dg cing
ctia 16p sap déu anh huéng dén kha ning tn
cong cua nhiéu loai sau bénh [7].

Viéc st dung phan hitu co vi sinh din dén
tang kha nang khang bénh ¢ cay che da duogc
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bao cao [11]. O nuéc ta, nghién ctru vé tac
dong ciia bon phéan hitu co vi sinh dén mot sd
sinh vt hai ché nhu rﬁy xanh, bo tri da duoc
thuc hién [2]. Tuy nhién, nghién ctru nay chu
yéu tap trung vao tac dong ctia phan hitu co vi
sinh dén nang suét, chat lugng che, chua dua
ra két qua cu thé vé muc do da dang, su bién
dong vé thanh phan loai sdu hai khi st dung
phén bon hitu co vi sinh.

Muc ti€u cta nghién clru nay la danh gia anh
huéng cua lwong phan bon dén sb luong sinh
vat hai ché va cac loai thién dich nham giam
thiéu hay han ché sy phat sinh va gy hai cua
sinh vat hai che, giam st dung thudc bao vé
thuc vat, qua d6 ning cao ning sudt va chat
lugng san pham ché, gop phan hoan thanh muc
tiéu san xut néng nghiép an toan, bén ving.
POl TUONG VA PHUONG PHAP
NGHIEN CUU

Dbi tuong nghién ciru 1a cac sinh vat hai
chinh trén ché (gidng LDP1 trong nim 2000)
bao gdm rdy xanh va bo canh to (bo tri).
Nghién ctru duoc tién hanh tir thang 1/2013
dén thang 12/2015, tai Vién KHKT nong 1am
nghiép mién nui phia Bic, Pha Tho.

Piéu tra thanh phan, mirc dé phé bién ciia
sau hai:

Piéu tra dinh ki 10-15 ngay/lan, 1dy ngiu
nhién 5 diém theo duong chéo, mdi diém lay
2 diém nho, mdi diém nho trén 1 hang che dai
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1 m (hodc 3 cay che), dung tai nilon to bao
phu tan ché dap va rung cho tat ca cac ca thé
roi vao roi tién hanh dém va phan loai.

Pieu tra mat do r(fy xanh: Diéu tra 7 - 10
ngay/lan. Dung khay kim loai (nhém, hodc
khay trang men) c6 kich thudc 35 x 25 x 5
cm, dudi day trang mot 16p mong dau mazut
(hodc dau luyn) dit khay dudi gam, ria tan
ché nghiéng 45° so véi than cy, dung tay dap
manh trén tan ché. Mdi nuong ché diéu tra 5
diém chéo goc, mdi diém diéu tra ti thiéu 2
khay & 2 tan 2 hang ché lién tiép, sau d6 dém
sO ray trén khay.

Téng 6 con dém duoc

Mat do riy xanh = (con/khay)

Téng sb khay didu tra
DPiéu tra mdt do bo canh to (bo tri): biéu tra
dinh ky 7-10 ngay/lan, vao budi sang. Hai 5
diém chéo goc, mdi diém 20 - 25 bip cho vao
tai PE dem vé phong dém sb bo tri trén timg
blp va phan cép bi hai, tinh theo cong thirc:

bo canh to dém duoc

Mait do bo canh to = (con/bup)

y bip didu tra
Danh gia muc do thiét hai do sau bénh gdy
ra: Chon 5 diém chéo goc, mdi diém hai bip
ché du tiéu chuin (1 tom 2 - 3 14) trén dién
tich 1m chiéu dai (0,5 m/hang x 2 hang) cho
vao tui PE dem vé phong phan cip:
- Péi véi ray xanh: Cap 0: Bup khong bi hai;
cip 1: Vét hai dai rac, bup ché chuyén mau
héng; Cép 2: La hoi cong, bién dang, kho tur
1,3 mép 14; cip 3: La bién dang, cong, khod
mép la.
- P6i voi bo canh to: Cap 0: Bup khong bi
hai; cAp 1: Vét hai rai rac, riéng r&; cap 2: Blp
¢6 2 vét nam song song gan chinh; cip 3: Bup
day, gion, chun lai va bién dang.

- Tinh chi so hai:

¥ (axb)
NxT

Trong d6: a = s0 bup bi hai & moi cap; b = sd

Chi sb % bi hai =
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cap tuong tmg; N = tong sb bup diéu tra; T
cAp cao nhat.

Thi nghiém nghién ctru anh huong cta viéc
bon thay thé lugng dam bang phan hiru co vi
sinh (tinh bang lwong bon) dén su bién dong
cua céc sinh vat hai chinh trén ché ap dung
v6i ba cong thuec:

Cong thuc 1 (déi chung): 300 N + 100 P,Os +
100 K,0O (Nén)

Cong thirc 2: 70% Nén + 30% bang phan bon
hitu co vi sinh Séng Gianh

Cong thirc 3: Nén + 30% bang phan bon hitu
co vi sinh Song Gianh

Liéu lwong quy ddi 30% phan hitu co vi sinh
Séng Gianh 1la 1.600 kg/ha/nam, bén 2
lan/nam.

Phdn tich thong ké:

Céc phén tich théng ké dugc thuc hién bang
phan mém R, phién ban Ri386 3.2.0. Bé xéac
dinh su khac nhau vé& mit thong ké gitra cac
cong thuc thi nghiém, Tukey HSD (P <0,05)
dugc sir dung dé kiém tra sy khac biét gilra
cac gid tri trung binh.

KET QUA VA THAO LUAN

Két qua diéu tra thanh phén siu hai chinh
trén che tai Pha Tho

Két qua diéu tra cho thdy c6 su da dang vé
thanh phan loai su, nhén hai trén ché tai Phi
Tho vai 29 loai siu, nhén hai chinh, thudc 9
bd con trung va nhén hai (Phu luc 1). Két qua
nay co ban twong déng véi cac nghién ctu
trude d6 [3], [4]. Cac dbi twong gy hai chu
yéu la riy xanh, bo tri, nhén do va bo xit
mudi. Ray xanh gay hai dén cdy ché bang
cach tac dong truc tiép dén bap ché, khi gip
diéu kién kho nong, dau blp ché va mép la
non s€ bi chay, quan va kho, anh hudng tryc
tiép dén nang suét, chat lugng ché thu hoach.
Bo tri lam cho bup ché bi "chun" lai, thé
ctng, 14 non bi bién dang, khéng phat trién
duoc. Nhén do, thuong xuét hién thanh dich
khi gap diéu kién kho néng kéo dai.

Anh huwéng cia viéc bén thay thé lwong
dam bang phan hiru co vi sinh (tinh biang
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lwong bon) dén sy bién dong ciia cac sinh
vat hai chinh trén che

Sw bién dpng sé lwong ciia rdy xanh trén ché
Theo dbi su bién dong sé lwong cua ray xanh
tai Phi Tho trén cdc cbng thirc thi nghiém
trong cac nam 2013 - 2015 cho thiy: Mat do
ray xanh ¢ thang 1 khé thap, tir thang 2 bét
dau tang va ting nhanh trong thang 3 - 4, dat
dinh cao vao thang 5. Qua dinh phat trién vao
thang 5, mat do rdy xanh giam dan ¢ céc
thang 6, 7, 8, sau do lai tiép tuc ting tro lai
vao céc thang 9, 10 va giam dan tir thang 11 -
12 (Hinh 1).

20

——CT1
——CT2

——CT3

Mat 46 ray xanh (con khay)

1 2 3 4 5 6 7 8 9 10 n 12 Thing
Hinh 1. Bién déng sé lwong rdy xanh trong cic nim
2013 - 2015 (con/khay). So li¢u la gia tri trung binh cua
ba lan 1ap lai (n=3) + Sd (sai s6). Sw khac nhau ¢d y
nghia thong ké dwot tinh toan bang kiém tra Tukey
HSD, phén mém R. Dau hoa th;j chi ra si khac bj_ét coy
nghia thong ké giza cong thic thi nghiém véi doi ching
o thang twong ung, Voi dé tin cgy P < 0,05
Hinh 1 cho thiy cac cong thac bon phan khac
nhau ¢6 anh huong dén sb luogng ray xanh,
dac biét ¢ nhirng thang cao diém. CT3 ¢0 so
luong ray xanh thap nhat, tiép dén 1a CT2 va

cao nhat 1a CT1 ¢ hau hét cac thang trong
nim. O thang cao diém trong nam, su khéac
biét vé mat do ray xanh gitra CT3 va ddi
ching (CT1) la co y nghia, véi 11,7 con/khay
& CT3 va 16,1 con/khay ¢ CT1. Két qua nay
cho thay bon phan hitu co vi sinh ¢ thé da
cung cap mot luong dinh dudng du tét dé cay
che phat trién khoe, c6 kha ning chéng chiu
tot vai su phat trién cua sau bénh. Céc két qua
nghién ctu trén thé gisi cho thiy cac loai
phan bon khac nhau dan dén nhiing thay doi
vé kha ning khang sinh vat hai ¢ cdy trong.
Viéc st dung qua mirc phan hoa hoc c6 kha
ning gy ra sy mat can bang dinh dudng, do
d6 giam strc dé khang véi con tring va sau
bénh. Trai lai, st dung phan bon hitu co co
thé giam sy tan cong ctia con trung giy hai
[8], [10]. Str dung phan bon hitu co lam tang
chat hiru co trong dat va hoat dong cua vi sinh
vat, giai phong dan dan cac chat dinh dudng,
khéng lam ting nong d6 N trong mo thyc vat,
do d6 cho phép thuc vat c6 dugc dinh dudng
cin bang hon, qua dé ting stc dé khang d6i
v6i sinh vat hai [7].

Trén nuwong ché ludn ton tai song song céac
pha sinh truéng cua ray xanh, do vay can Xac
dinh r& mdi quan hé gira rdy non va ray
truong thanh (Bang 1) dé lya chon thoi gian
t6t nhat phong dich.

Bang 1. Mai quan hé giiza ray non va rdy trieong thanh va ty 1¢ bap ché by hgi trén ché tai
Phu Tho (trung binh 3 nam, 2013-2015)

CT3 CT2 CT1

Théang RN RTT TLH RN RTT TLH RN RTT TLH
(con/khay) (con/khay) (%) (con/khay) (con/khay) (%) (con/khay) (con/khay) (%)

3 2,61 3,61 36,03 2,33 4,15 39,60 1,97 2,14 38,60
4 3,34 3,22 41,13 2,78 3,65 40,38 3,42 3,26 42,14
5 10,33 2,48 46,60° 11,35 3,06 49,12° 14,32 2,76 53,06°
6 3,48 2,33 40,08 3,78 3,89 42,90 4,51 2,15 45,15
7 2,72 1,41 32,07 5,60 1,89 36,55 4,58 2,18 35,72
8 2,04 2,48 23,60 2,20 2,10 24,43 1,78 2,00 25,66
9 2,18 3,14 25,54 3,67 2,22 29,85° 2,86 2,41 28,70°
10 4,06 2,00 29,50 4,65 1,18 30,02 501 2,34 3508°
11 4,45 1,31 34,97 4,88 2,16 36,35 5,25 1,16 37,65
12 3,79 2,51 31,25 4,06 3,00 32,14 5,14 2,45 32,86

Ghi chi: - RN: rdy non; - RTT: Rdy truong thanh; - TLH: Ty Ié hai; - Thang 1,2: Khéng theo déi. Cdc chir
cai chi ra sw khac nhau co y nghia thong ké (P < 0,05) gitta cdc cong thirc o thang twong trng
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S liéu tai bang 1 cho thiy mat do ray xanh
(rdy non) va ty 1& bap bi hai ¢ thang 5 & ca ba
cong thuc thi nghiém cao hon so végi cac
thang con lai trong nam. O thoi diém nay, mat
d6 ray va ty Ié blp bi hai ting theo chiéu tur
CT3 va dén CT1. Cy thé CT1 (d6i chung)
14,32 con/khay; CT2: 11,35 con/khay; CT3:
10,33 con/khay. Sau d6, mat do ray giam dan
tu thang 6 va tang trd lai tu thang 10.

M&i quan hé gitra mat do ray va ty 1& bp bi
hai con phu thudc vao nhiéu yéu té khac nhu
nhiét do, d6 am, anh sang, ngudn thuc an.
Mat d6 ray ting manh vao céc thang 4, 5 1a do
nhiét do6 (20 - 25°C), d6 am (80%), anh sang
(yéu) cia moi truong ¢ thoi diém nay thich
hop cho su phat trién cua ray [5], [6]. Ngudn
thirc @n 1a bap che ciing phat trién manh do da
gua thoi glan ngu nghi. O céc thang 6, 7, 8
mat do ray giam dan cd thé do nhiét &6 khong
khi tang cao, khong thich hop cho sy phat
trién cua ray. Ngoai ra, ¢ thoi ki nay, s lwong
mot sé loai khac nhu nhén do, bo tri ciing
tang sb lugng dan t6i sy canh tranh vé ngudn
thire an. Day c6 thé 1a nhitng yéu té dan dén
mat do ray giam va ty & bap bi hai do ray
theo do cling giam theo.

Két qua thi nghiém ciing cho thiy su ting,
giam mat do ray xanh trong nam & ca ba cong
thire thi nghiém pho hop véi két qua nghién
ctru trude do [4]. Tuy nhién, viéc bon phén
hop Iy, bon bd sung phan hiru co vi sinh ciing
g6p phan ting kha ning chdng chiu cua cay,
c6 anh huong dén sé luong va dién bién sé
luong cua ray xanh hai che.

Sw bién dgng ciia sé lwong be tri trén ché
Bo tri hay con goi la bo canh to 1a loai sau
chich hai bap ché phé bién tai céc ving trong
ché trén ca nudc noi chung va tai Pha Tho noi
riéng. Bo tri c6 mat quanh nam trén nuong
ché nhung mat d6 caa ching c6 su dao dong
qua céc thoi ky trong nam. Hinh 2 cho thiy
mat do bo trf rat thdp vao diu nim va ting
dan qua cac thang 2, 3, 4. Tur thang 6, s6
lwong bo tri tang nhanh va dat dinh vao thang
8. Sau d6 mat do bo tri giam dan va dat muc
thip o thang 11, 12. Theo két qua thi nghiém,
mat d6 bo tri xudt hién theo hudng ting tir
thip ¢ CT3 va dat dinh & CT1 (d6i chung),
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dic biét 12 vao nhiing thang cao diém nhu
thang 7, 8. Vao thang 8, sé luong bo tri dat
dinh ¢ CT1 1a 6,19 con/blp, trong khi sé
lugng nay ¢ CT3 la 4,31 con/bdp. Theo
Mkwaila [9] bo tri xuat hién quanh nam,
nhung sb luong dat cao nhét vao thoi ki kho
nong. Bo tri la sinh vét ¢6 tinh hudng sang
cao, tir thang 5 dén thang 10 Ia khoang thoi
gian c6 anh sang tan xa tir mat troi nhiéu, tao
diéu kién cho bo tri phat trién. Véi viéc sir
dung thay thé mot phan phan khoang bang
phan hitu co vi sinh nhu & CT2 va CT3 c6 thé
d3 tao diéu kién cho bo ré& ché phat trién tét
hon, gitip cdy sinh bip nhiéu hon, phan nao
han ché khdng gian cho bo tri phat trién. Diéu
tra danh gia tac hai cua bo tri d6i voi blp che
thu duoc két qua nhu trinh bay & bang 2.

8@ luomg bo tri (con b

=

1 2 3 4 5 6 7 8 9 10 11 12 Thing

Hinh 2. Sir bién dong cua so lwong bo tr7 hai ché
qua cdc nam 2013-2015 (con/bap). So liéu 1a gia
tri trung binh cua ba lan lap lgi (n=3) + Sd (sai
$0). Sur khdc nhau c¢é y nghia théng ké duwoc tinh
toan bang kiém tra Tukey HSD, phan mém R. Ddu
hoa th; chi ra su khac biét cé y nghia thong ké
gigza cdng thirc thi nghiém véi doi chiing ¢ thang
twong ung, Voi dé tin cdy P < 0,05.
Bang 2. Khai lirong bap che bj hai ¢ cac cdp dé

khac nhau
Cong CapC, CipC, CipC, CipC;
thic”  (g/blp) (g/blp) (g/blp) (g/blip)

CT1 0,80 0,76 0,54 0,48
CT2 0,82 0,80 0,72 0,60
CT3 0,84 0,80 0,66 0,57

Két qua trén cho thay sy anh huong cua bo tri
dén khéi luong bap cheé. Qua tirng cép bj hai,
khéi lugng bdp & tat ca cac cong thuc thi
nghiém déu giam rd rét, diéu ndy cé anh
huong 16n dén ning sudt che. Trong d6, bon
phén theo CT2 giup han ché glam trong lucng
bip bi hai qua c&c cap bénh tét nhat, &én cip
C; trong lugng bdp cua ché van ¢ thé dat 0,6
g/bap.
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KET LUAN

- C6 su da dang veé thanh phan loai sau, nhén
hai trén ché tai Phu Tho véi 29 loai sdu, nhén
hai chinh, thuéc 9 bg con trung va nhén hai.
Céc d6i tugng gay hai chu yéu la riy xanh, bo
tri, nhén do va bo xit mudi.

- B6n phan hiru co vi sinh ¢ anh hudng dén
s6 lugng ray xanh va bo tri, dic biét & nhirng
thang cao diém. Viéc bon day du phan NPK
(300 N + 100 P,0s + 100 K,0) va bb sung 30%
(twong duong 1.600 kg/ha/nam) phén hiru co
vi sinh (CT3) dan dén s lugng ray xanh va
bo tri giam so v&i khdng str dung phéan hitu co
vi sinh (d6i chung).
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STUDY ON THE EFFECT OF MICROBIAL-ORGANIC FERTILIZER ON THE
POPULATION OF THE MAJOR PESTS IN TEA IN PHU THO

Vu Ngoc Tu”, Nguyen Van Toan

Northern Mountainous Agriculture and Forestry Science Institute

The objective of this study was to investigate the composition of pests and spiders in tea
ecosystem of Phu Tho. The effect of microbial-organic fertilizer on the number of major pests (tea
green leaf hopper and tea thrips) on tea fields was also assessed. Three different treatments were
applied: treatment 1 (CT1-control) applied only NPK; treatment 2 (CT2) fertilized 70% of NPK
and added 30% of microbial-organic fertilizer; treatment 3 (CT3) fertilized with 100% NPK and
supplemented with 30% of microbial-organic fertilizer. The results show that there is a diversity of
pests and spiders. Applying microbial-organic fertilizer affected the number of tea green leaf
hopper and tea thrips. Using fertilizer as treatment 3 (CT3) resulted in lower number of tea green

leaf hopper and tea thrips than control.

Keywords: Microbial-organic fertilizer; natural enemies pests; tea green leaf hopper; tea thrips

* Tel: 0949 909910, Email: vienmnpb@gmail.com
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Vii Ngoc Ta va Drg

Tap chi KHOA HQC & CONG NGHE

180(04): 181 - 186

Phu luc 1. Thanh phan sau, nhén hgi ché tgi Pha Tho

TT  Tén Vigt Nam Tén khoa hec Ho Bophan  Mir do
j : : gay hai pho bien
B§ Acarina
1. Nhén do nau Oligonychus coffeae Nietner Tetranychidae  Lanon +++
2. Nhén d6 tuoi Brevipalpus phoenicis Green Tenuipalpidae L& +
3. Nhén soc (hong) Calacarus carinatus Green Eriophyidae La non ++
4, Nhén tring Polyphagotarsonemus latus Bank.  Tarsonemidae La non +
5. Nhén vang Hemitarsonemus latus Bank Tarsonemidae La non +
Bo Coleoptera
6. Bo hung Anomala expansa Bates Scarabaeidae Ré +
7. Cau cau xanh Hypomeces squamosus Fabr. Curculionidae La +
B¢ Diptera
8. Ruoi duc qua Oscinis theae Bigot. Chloropidae La +
B Hemiptera
9. Bo xit dai Leptocorisa varicornis Fabr. Coreidae Blp, la +
10. Boxithoa Poecilocoris latus Dallas Scutellaridae L& +
11.  Bo xit mudi Helopeltis theivora Waterhouse Miridae Bup, 14 non ++
12. Eﬁo)r(]'t éu hai vai Cletus punctiger Dallas Coreidae Bup, l& +
13. Bo xit xanh Nezara viridula Lineaus Pentatomidae La +
Bé Homoptera
14.  Bo phantrang Bemisia tabaci Gennadius Aleyrodidae Bup, l& +
P Ferrisia chinonaspis theae . L4, canh,
15.  Rép sap trang Maskell P Coccidae than ++
16.  Ray xanh Empoasca flavescens Fabr. Cicadellidae Bup, la non +++
17.  Rép mudi Toxoptera aurantii Boyer de Aphididae Bup, la non ++
Fonscolombe
Bo Isoptera
18.  Mbi Odontotermes formosanus Shirraki ~ Termitidae La +
Bo Lepidoptera
19.  Bo net xanh Parasa lepida Gramer Limacodiidae L& +
20.  Sau cubn bap Homona coffearia Niet Tortricidae Bulp +
21.  Saudo Biston suppressaria Guence Geometridae La +
22.  Saucudn lanon Gracillaria theivora Walsingham Gracillariidae L& non +
23.  Sau duc than do Zeuzera coffeae Nietner Cossidae Thén, canh +
24, Saukentdla Acanthopsyche suberalbata Hmps.  Psychidae L4 +
25.  S&u ken mai chla Pagodia hekmeyeri Heyl. Psychidae La +
26. Sauxépla Agriophora rhombata Meyr. Tineidae L& +
B Orthoptera
27.  Dé dui Grillotalpa orientalis Burm Gryllotalpidae L& +
28. Démen Gryllus occipitallis Serv. Grillidae L& non, ré +
B Thysanoptera
29 Bo tr Physothrips setiventris Bagnall Thripidae Blp, la non +4++

Ghi cha: + It phé bién (<30%); ++ Twong doi phé bién (30-60%); +++ Rat phé bién (>60%)

Ngay nhgn bai: 10/4/2018; Ngay phdn bién: 21/4/2018; Ngay duyét ding: 27/4/2018
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