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1 L&i gidi thiéu

Ban thong tin ndy dugc phat hanh trong nhiing ngay dau thang 4-2020, trong 15 ngay
ma Viét Nam "cach ly xa hoi" vi dai dich CoVid-19 (nCoV, en-C6-Vy, Corona virus,
Wuhan virus). Phan dong ching ta, nhat 13 nhiing ngudi 16n tudi, déu & nha theo
khuyén cdo. Ching ta c6 nhiéu thdi gian hon dé suy ngdm vé thé su, trong d6 c6 nong
nghiép, nong dan va noéng thén. Cung thoi gian ndy, c6 nhiing tranh luan vé nén xuat
khau hay ngimg xuat khiu gao trong lic dai dich nay. Phai 1a chuyén gia kinh té 130
luyén méi ude lugng chinh xéac cac van dé; nguoi viét véi mot chuyén mon hep vé ki
thuat, nén chi ddm néu mot sb suy nghi tir cdm nhan truc quan, va lién hé dén nganh
nghé minh da gan bo tir lau...

C6 thé tam chia anh hudng cua Covid-19 dén hai tang 16p, & thanh thi va & nong thon.
Khi dai dich bung phat, nudc nao ciing vay, dan d6 thi hoang hét di mua tich trir thuc
pham, tirc 13 trd lai v6i nhu ciu co ban 13 cai an. Do cach ly, nguoi d6 thi sdng nho
cong thuong nghiép-dich vu bong dung da sb thanh thit nghiép; ngudi nghéo budn
thing ban bung bi doi va ting quin. Nudc cong nghiép hoa cang cao cang bi anh
hudng ning va suy thoai...

Nong dan ¢ thon qué van san xuit, chua c6 dau hiéu gi s& mat mua 16n trén thé gidi.
Nhung lwu thong phan phdi bi dinh tré, khong con nhiéu may bay tau thily hay xe
hang ché nong san. Nong dan, nhét 1a & Pong bang Song Ciru Long, cha yéu san xuét
hang héa, khong tir cung tu cip, nén chiu anh hudng nhiéu cua thi truong, dic biét 1a
thi trudng xuét khau, khong ban duoc nong san.

Vay nong dan chiém khoang 2/3 dan sb ca nudc, can gi? Con 1/3 din d6 thi can gi va
can lam gi? C¢ hai diém lién quan: xuat khau va an ninh luvong thuc.

1) Nong nghiép can xuit khau dé d6i ldy nhiing vat tu ta chua san xuét duoc, nhu hoa
chat, thudc su bénh v.v; va mot phan tich lily cho dau tu ban dau cua cong nghiép.
Nhung khéng phai ctr xuat khau nhiéu, ma phai chon loc va xuat véi gia cao. Cac nha
lam chinh sach, nha khoa hoc di néu nhiéu trén truyén thong: Bét xuat khau gao chét
lwong thap gia thip; tré vé& voi san xudt nhiéu phan hitu co, bot 18 thude phan thude
nudc ngoai; ciling 1a cach xuat khau nong san chét luong cao va an toan, v.v. Xuét
qua nhiéu (nhu voi gao IR50404) dé 1am gi, vi can ddi giira cac nudc, ta phai nhap lai
nho 1€ tdo, tii xach hang hi¢u, va nhap laa mach dé 1am bia bot, ma gia tri tuong
duong xuit khau gao; lang phi!

2) An ninh luong thuc co dén hai ph?m: a/ Phan bot nhu gao, bép, dau v.v; b/ Phan
dam va vitamin, nhu thit c4 va rau qua. Phan sau it anh huéng dén nong thon, vi nong
dan nao ciing c6 thé hai mé rau, bé trai 6i sau nha, bat con ca dudi ao hay con ga tha
vuon. Nguoc lai, dan d6 thi khong co dét, can mua duoc nong san chét luong cao va
an toan. Ngoai gao, qui thyc phadm ra khoang 0,5 kg thit heo (lgn) cho gia dinh



4 ngudi, khong qua strc ngudi dan. Tré lai thi truong ndi dia & thanh phd, can thic dn
an toan va chit luong, VAy van dé 1a diéu phdi trong nudc, néng dan cung cap thuc
pham cho thi dan, thanh phd tao diéu kién dé phat trién nong thén, nghia 1a mua voi
gia hoi thép hon xuét khau, nhung van con cao so véi gia noi dia hién tai. Cach nao?
--Ttr khoa 1a "tiét kiém", xin dién giai nhu sau:
Pai dich Covid-19 chi thuc sy chAm dat khi ¢ vaccine cho tit ca. Con bay gio, nd
dit ra thach thirc cho nén kinh té. Nha nuéc di néi, cach ly khong phai 13 "ngin song
cam cho". Chi 1a véi trong nudc, chr ra ngoai nude "chg, song" 1a quyén ciia ngudi
ta. Nén "cho" trong nudc can diéu chinh lai cho ca thanh thi va nong thén, bét nhitng
thir pht hoa, khong ting hd ¥ "ngudi ta c6 tién, mubn xai gi 1a viéc caa ho". Ban than
t61 khong dua doi gi, thinh thoang ra quan kéu ly ca-phé 20 000 d, nghi ra bang ca kg
gao tot, du cho gia dinh 4 nguoi 4n ci ngay, xem ra minh ciing "ngon" ! Nhung lai
nghi: néu minh 13 / trong n ngudi ngung udng ly ca phé, thi nong dan trong ca-phé,
nha ché bién va nhan vién quan ca-phé v.v, mdi ngudi s& bi giam //n thu nhap! Ca-
phé 1a cua Viét Nam, dau phai l1a tdo New Zealand, nho My, tai xach Italia! Vay quan
diém 1a tiéu thu san pham noi dia v&i gia cao chat lwong cao nhu san pham xuat khau,
va giam bét tiéu vao nhitng thtr nhip khau xa xi.
Phai tiét kiém, tiét kiém dé co gi6i héa va cong nghiép héa néng nghiép. So di
Viét Nam xuét khau duoc nhiéu gao, vi diéu kién lua nudc co nude & dat thép, va muc
d6 co gi6i hoa ciing kha. Nhung dit cao dang can lta, bip, dau, mia v.v, khong thiy
may moc gi ca ngoai cai cay. Do thiéu nghién ctru va dau tu toan dién. Khi nao cé du
du loai nong san, chic tranh cdi vé xut hay khong xuit gao s& nhe nhang hon.
Nong dan khong phai dén dich Covid-19 méi can, ma di can hang thap ky roi, d6 1a
tang loi nhuin bing ting chat lwong va ning suat (v6i qui mé 16m), va ting kha ning
ché bién va ton trir & tng pho véi thi truong bién dong, giam ton that sau thu hoach.
Mudn duogc nhu vay, ngoai ddng nong dan can san xuit véi qui mé 16n --co gidi hoa;
trong nha, doanh nghiép ché bién can két ndi véi thi trudong tao dau ra cho nong dan
--cling phai co khi hoa va hién dai hoa.
Kha tinh cd, trude khi xay ra nCovi, chung toi da dich cac bai vé phan hitu co, tiét
kiém nuéc, bao vé dat. Covid-19 "giup" nhin rd van dé hon vé ndng nghiép, nhit 1a
can tiét kiém gi...
Vai suy nghi thé so xin chia sé, cdc ban nghi sao? Hoan nghénh cac gép y cua cac
ban. Tran trong kinh chao.

Phan Hiéu Hién phhienl1948@gmail.com

C6 thé tai file PDF “Théng tin CONG THON” sb 1, 2, 3, 4-2018; 1, 2-2019; 1-2020 ¢ cac
website sau: https://drive.google.com/ (GOOGLE DRIVE) co6 thé vao truc tiép, hoac vao
Facebook “AE Cong Thon” dé tim duong dan. Hoic:

http://mavsaynonglam.com/in-an-khoa-hoc.html
(An pham khoa hoc cua trang web “Mdy Say Nong Lam”)




2 Thiét ké, ché tao va khao nghiém
may dao trén phan u theo hang

Ngudn: Baiomy M. A", 2010. Performance evaluation of a locally designed and fabricated
windrow compost turner. E-Proceedings of the 13-16 September 2010 Conference
(International Symposium on Air Quality and Manure Management for Agriculture), Dallas,
Texas. ASABE Publication Number 711P0510cd.

#Agric. Engineering Research Institute, Egypt.

Dan nhap

O Ai Cap, mdi nim co khoang 30 tri¢u tan (Mt) du thura cay tré)ng, 12 Mt chét thai dong vat,
va 15 Mt rac thai (ric chira ~50% hiru co). Bién cac chat thira thai thanh phéan hitu co gitip
san xuét an toan va bao vé mdi truong. Thuc hién U phan & qui m6 16n doi hoi thiét bi, ma
thong dung nhat 1a may dao tron phan u theo hang. Cac mau may nhdp --gin trudc may kéo
hodc tu hanh-- kha dat, ¢& 10 000- 23 000 USD [ND qui dbi].
Loi ich cta phan u:

e Giam thé tich lugng chit dé bon ngoai dong.

e Giam tac hai v6i mdi truong, bao vé ngudn tai nguyén.

e Giam chi phi loai bo chit thira thai.

e Cai thién dat trong.
Phéan u theo hang dugc dao tron thong thoang bﬁng thiét bi co khi, véi dong luc may kéo hoac
tu hanh. Day 1a k¥ thuat khong cao, doi hdi lao dong vira phdi, tao phan u déng déu, theo Bo
Nong nghiép British Columbia (1996).
Misra va ctv (tai liéu FAO: On-farm composting methods) moé ta qua trinh 1t phan theo hang
va cac thiét bi tuong tmg. Vién Cornell Waste Management (2004) mé ta cac phuong phap
va tac dong cua dao tron thong thoang va cac yéu té khac dén su phan giai hiru co.
Am d9 13 yéu t6 quan trong nhat cho 1 phén, tdi wu v6i 50- 60%. Oxygen trong khoang 5-
15% ciing can dé phan huy vi sinh vat. Nhiét d6 trong khoang 43- 65 °C 1a duoc, tot nhat 13
54- 60 °C dé diét hat co va mam bénh; nhung trén 70 °C thi qua ndng, vi sinh vat kho song va
lam giam 4m d6 déng 0. Do pH can & trong khoang 5- 10, t6i wu 1a 7.
Trong viéc U phén, cin cong cu dao tron hang tuan hay hang thang. Co nhiéu loai may dao
tron theo nhiéu cach hoat dong khac nhau; trong d6 méy déo tron theo hang chuyén dung, véi
trong tron duogc lip mot bén hong may kéo.
Muc dich nghién ctiru nay:

1) Nghién ciru vé tinh chét hoa hoc ctia nhiéu loai chét thai thuc vat va dong vat.

2) Thiét ké miu may dao tron phan u.

3) Ché tao va khao nghiém may, phan tich chi phi van hanh.



Phwong phap va phwong tién

Tinh chat hoa hoc cua cac loai sau dugc tim hi€éu: Than cay bong vai, than cay bap, rom lua
nuodc, phan gia sac, va thanh pham phan u.

Thiet ké may ddo tron phan 4, can dép tng cac yéu cau sau:

a.
b.

C.

C6 thé dao hang phan 0 rong 3 m, cao 1,8 m.

Trbng quay dé dao c6 thé lam nho kich thude vat liéu.

Co thé dao tat ca cac du thira thyuc vat.

Hé théng thiy luc c6 thé ddy may vé phia trude.
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Hinh 1. Céac bg phin cia may ddo trong phan u

1-- Khung may: 1am bang thép chit C (140 * 65 mm, tiét dién 20 mm?) va han thém tim thép
5 mm thanh tiét dién chir nhat. Hop sé va dong co thiry luc dugc lip trén phia sau khung.

2-- Khung b phin dio tron: lam bang thép chir C 120 * 70 mm va han thém tim thép
5 mm. B0 phan nay c¢6 kich thudc 3,00 m rdng, 1,75 m cao, va 2,00 m theo hudng tién;



c6 thé diéu chinh 1én xudng hodc doc ngang nhd hai khop nbi va dong co thay lyc. C6 2
tréng dao tron.

3—B§ phan diy (pushing unit) gdm: dong co thiy luc, bd banh ring, hai banh xe, hai xy-
lanh thuy luc dé nang ha cac bo phan.

4-- B phan can bﬁng 1a hai cuyc ta bé-tong; mdt cuc 1,5 m * 1 m * 0,8 m, nang 2400 kg, va
mot cuc 1,03 m * 0,73 m * 0,8 m, nang 660 kg.

5-- Hé théng thiy Iwe gdm ngudn cung cép tir bom thay luc cua may kéo, ng dan ap luc, va
van dicu khién ba nga.

6-- Hai trong dao trén 13 hai truc vit xodn, gan cic dao bang thép nhip dai 240 mm, rong
60 mm, va day 10 mm. MJi truc vit gén 60 dao, bd tri dé déy vat li¢u theo hai huong
(phai sang trai va trai sang phai) dé vat lidu tir hai bén duoc gom vao giita, vun cao, va roi
xudng tao nén hang dao tron.

Ning suét tron O (kg/h) tinh theo cong thirc: Q= 60 (w/4) (D, —Di?) p p n
voi: D, = duodng kinh ngoai cta vit, m; D; = duong kinh trong cua vit, m;

p = dung trong vat li€u, kg/m3 ; p =budc vit x0dn, m; n = tdc do quay cua vit, vong/gio.
Cac tinh todn:

e S liéu: Kich thudce déng u, Rong W =3 m, Cao H=1,75 m, Dai L = 50 m.
Dung trong vat liu:
than bong vai = 480 kg/m’, than bip = 800 kg/m’, phén gia stc = 350 kg/m”’.
Téc d6 tién cia may V = 0,2 km/gio = 200 m/h = 0,333 m/phut

eTiétdién déngu=12*W*H = 12*3m* 1,75 m = 2,625 m’.
e Thé tich déng u = Tiét dién * L = 2,625 m* * dai 50 m =~ 130 m’.
 Khi lugng déng it = Thé tich * Dung trong chung = 130 m® * 632 kg/m’ =~ 82,2 tén.
Tinh v6i | m dai: 82,2 tdn /50 m = 1,64 tan /m.
o Ning sut dao tron = Tdc d6 V, m/h * Khéi luong, tin/m = 200 * 1,64 = 328 tan/gid.
7-- Banh xe. C0 4 banh: 2 banh trude (cd 7.50-16, $803 mm *rdng ?05 mm) & khung chinh,
va 2 banh sau (c¢ 6.50-15, $685 mm *rdng 163 mm) ¢ bo phan day.
Phwong phap va phwong tién
1) Van tdc tién va Toc dd quay:

Thi nghiém véi 4 toe d6 tién Vi (2,0; 3,3; 5,0; va 6,7 m/phit),
va 4 tbe do quay N (500, 550, 600, va 650 rpm).

Tir d6 tinh véan tdc bién Vg, m/phat =1 DN véi D = dudng kinh tréng quay, m.
va ty s6 van tbc Rpp = Vr / Vi
2) Trong tim may trdn, tinh véi toa tryuc X, Y (Hinh 2) theo cac phuong trinh sau:
X = (L1 X1)+ (L2 X2)+ (L3 X3)+ (L4 X4)/(L1+ L2+ L3+ La4)
Y=(Li Y1)+ (L2 Y2) + (L3 Y3)+ (L4 Y4)/(L1+ L2+ L3+ L4)



3) Dung trong vt liéu (kg/ms). Po va tinh tir khdi luong va thé tich dong u.

4) Nhiét do. Do dé nhan biét hoat dong cua vi sinh vat, do trude khi ddo tron va trude khi
tudi. Nhiét ké co khoang do tir -10 °C dén 90 °C +1 °C, dau do dai 1 m. Do ngiu nhién
100 1an & hai bén va ¢ giira déng 0, va tinh trung binh.

5) Am d§. Pé xac dinh khi can tudi nudc, dung cach tay boc bao tay va bop mot ndm vat
lidu. Néu c6 vai giot nudc xi ra thi vat liéu qué udt; néu khong c6 nudc nho ra, can tudi
thém. Ngoai ra ciing do 4m do bang ti sy, sau khi do nhiét d6 va trude khi dao dong u.

Bé-tong concret unit

B6 phén Turner unit ,
dao trén Trong tdm may (G.G)

Center of gravity (C.G)

Concret unit

/ Pushing
unit

2.4 Tan Bé ph?.n
dav

N
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i

]
T r
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498 214
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Hinh 2. So dd dé tinh trong tAm may tron
Xac dinh vi tri ciia hai trong dao trén

May trong nghién ctru ndy dung hai tréng déo tron dé hoat dong hiéu qua hon. Dé xac dinh
Vi tri cua hai tréng nay, da ché tao mot md hinh thu nho, kich thude rong 1,0 m, va 0,6 m theo
hudng tién, gin dong co dién 2 HP. Bing cach thir sai (Hinh 3) v6i 9 1an thir trén mot dong
u nho (rong 1 m, cao 0,75 cm, dai 5 m), da chon duoc vi tri tdt nhat cho 2 tréng dao tron, xét
vé do déng déu tron, cach gom vat li¢u va x¢é toi vat li¢u.

Két qua va thao luan

Tinh chat héa hoc cua vat liéu G

Trong thanh pham phan @ (Bang 1), ty 16 N con 1,2%; ty 18 C giam con 25%; do hoat dong
ctia vi sinh vat, oxygen giam con 6%; ndi chung dao tron va thong thoang da co két qua tot.

Bing 1. Tinh chét héa hoc ciia nguyén ligu G va thanh phim

—— . %amdo % % % % % %

Vat liéu | Materials M. C T 0 N S Ash TN P
Thén bong Cotion stalks 11,5 28.34 |5,7] 48,5 0321 04 | 5.24 88.56 6.50
Théan bﬁ:p Corn stalks 10,51 275 |58 4383 | 025 ) 0,19 ] 11,9 | 110.00 7,00
Rom Ita | Rjce straw 8.4 38,906 | 53| 3697 | 099 | 098 | 84 39.35 725
Phén d.vaf Animal manure. 3555 1.3 8.00
Tr.binh | Average. 32,59 0,73 79.3: 1

Phanu | Final Composting 25 6 1,2 8 20.8 : 1 7.5
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materials on the middel of pile.

Hinh 3. Thir nghiém véi mé hinh thu nhé dé xac dinh vi tri twong d6i ciia hai trong dio tron
[ ddu - = x4u; ddu + = tét. Loading on the pull = tai kéo. Stopping = qué tai, trong ngimg quay ]
Van téc tién va Téc dé quay
Két qua tdi vu dat dwoc vé6i van toe tién 0,2 km/gid (3,3 m/phut) va téc d6 quay 650 rpm.
Tién qua nhanh hay quay qua cham lam hai trong ddo nguing quay. Chi€u quay cua trong dao
giup may tién toi dé hon, nén quay nhanh cang tot.
Trong tdm may

Piém (X,Y) trong tim may (Hinh 2) kha xa so voi diém tinh toan gia dinh (0,0) cia toa truc.

Dung trong vat liéu

Bang 3. Dung trong vat liéu va sau khi u

before composting Trude khi u Sau khiu

Materials | Thinboéng  Thanbap Romlia  Phénbo after composting

Properties Cotton stalk | Corn stalk | Rice straw | Caw manure | Mixture Materials
Dung trong] Density  kg/m’ 480 800 900 350 550
[Tung binh average 660 550
pH pH 6 [ 75 | 7 | 8 TS

Dung trong vat liéu sau khi @ giam (Bang 3) so véi trude khi 1, 1a két qua ciia hoat dong vi
sinh va vat liéu dugc lam toi nhd.



Hinh 4. Hoat dfng ctia may ddo tron phin i

Nhiét d6 déng u
Lién hé giita s6 1an déo tron va nhiét do déng ¢ thé hién 6 Hinh 6. Nhiét d6 chi diém cho
hoat dong ctia vi sinh vat. Chap nhan nhiét d6 43- 65 °C, nhung 70 °C thi qua néng, vi sinh
vat kho sdng, va 1am giam 4m do dong u. T4t nhét 1 54- 60 °C dé giét hat c6 va mam bénh.
Hinh 6 cho thdy nhiét do ting cho dén lan dao thir 5, ching to vi sinh vét phan giai chat hiru
co va ting dan s6. Nhung thém s 1an dao va ting am do 1én qua 60% lai lam giam nhiét d6
xubng dudi mic c6 thé chap nhan.

B Temperature

— Poly. (Temperature degree)

70

Temperature Nhiét do, "C

60 1
50
40 1
30
20

Number of turner S6 1an dao tron

Nhiét do6 (do) Nhiét dé (hoi qui bac 2)
y=-181x% + 19.26x + 12.45
R?=0.93
o 2 4 6 8 10

Hinh 6. Lién hé¢ gitra so lan ddo trén

va nhiét do dong u

Temperature Nhiét d9,°C

g0

70 4
&0 4
50 1
401
30 1
20
10 1

]

—a— Temperature,® C (Y1) —a— Moisture content® ¥2
Nhiét do
70
¥,= 1.90%" - 13.45x + 69.28 =
! Nhigtdo RE = 0.81 160 &
L
1 £
50 &
—+ 40 E
¥ = -2.08%% + 13.63x% + 27.14 T30 §
Amde  R®=0.66 190 o
|Lan dao Landao .y #
thir 4 thir 5 =
t t t t t t 0
1 2 3 4 3 B 7
Days in the week Ngay thip

Hinh 7. Lién hé sé ngay giira 2 1an ddo tron,

va nhiét do, va am d¢ dong u



Am d6 déng u

Am d6 rat quan trong cho qué trinh 1 phan, vi:

- Visinh vat hoat dong dugc nho mdt 16p nudc mong & mat ngoai vat liéu hitu co.

- Am d6 ¢ mirc 60% giup giam nhiét d6, khong dé nhiét do 1én toi 70 °C 1am chét vi sinh
vat.

- Do hoat dong cua vi sinh vat lam giam am d6 va tang nhiét do, can tudi khi nhiét do vuot
qua 60 °C, dé gitt mirc am d6 60%.

Dién bién 4m d6 va nhiét d6 gitra hai lan do tron (14n 4 va l4n 5) thé hién ¢ Hinh 7.

Két luan va dé nghi

1) Da thiét ké ché tao va khao nghiém may dao tron phan 4. Mdy c6 thém trong dao thir hai
(T2) dé tang do déng déu, hiéu qua, va d§ min cua vat li¢u. Qua cac thi nghiém so b, da
xéac dinh vi tri trong so véi trong thi nhat (T1): Tam T2 nim cao hon 75 cm so véi tim
T1, va 6 cach 30 cm voi dudng thing dimg qua tim T1; va khoang hd theo d6 cao giita
hai bién T1 va T2 1a 10 cm.

2) Téi wu cua van te tién 1a 0,2 km/h (3,3 m/phit); va cua téc do tréng U 1a 650 rpm, tng
voi van toc bién 1a 22,3 m/s. Ty s6 tot nhat gifra van tdc bién cua tréng va van tdc tién 1a
402/ 1.

3) Nhiét do t6i uu cho dong 1 1a 60 °C; am d toi wu 1a 60%.
4) Ty sb C/N trung binh trudc khi 14 79,3 / 1, va sau khi 114 20,8 / 1.
5) Lién quan giita nhiét d6 va am d6 ddng u duoc trinh bay ¢ Hinh 7.

6) Nhiét do dong u ting, am do giam, ty s C/N giam, oxygen giam, kich thudc phan ¢ min
hon, dung trong giam, d6 1a két qua cua vi sinh vat phan hiy, 4m do phu hop, va thong
thoang tot nhd may u phan theo hang.

Martin Gummert - Nguyen Van Hung
Pauline Chivenge - Boru Douthwaite
Editors

Ghi chu va I&i ban thém (cua ngwei dich)
Nam 2020 Vién Lia Qudc té IRRI xuat ban sach (Hinh bén) 5
Quan Iy sir dung rom bén viing (Open Access, Nha xb Springer). Rlce Straw
Sach 200 trang gom 11 Chuong, trong d6 Chuong 3 Rice straw-
based composting (trang 33-42) c6 gidi thiéu mau mdy tron phan Ma Na ge m ent
hitu co, thiét ké géc cua Vién‘ Lua Quéc té, IRRI. DPai hoc Nong @’O"e"
Lam TpHCM va Dai hoc Tién Giang thi€t ké nhd lai cho phu [ hups/doiorg/10.1007/978-3-030-32373-8
hop véi cac ¢& may kéo 25-35 HP thong dung ¢ Viét Nam (Hinh trang bia). May c6 thé dao
tron phan véi ning sudt 30 tin/gid. May chi c6 mot truc dao, nén két cdu don gian hon so
mAu trong bai viét trén. Can khuyén nong miu may trén phan hitu co ¢ Viét Nam, c6 thé lién
lac v6i hai nha nghién clru may nay:

TS Nguyén Thanh Nghi (PH Néng LAm TpHCM), hoic

ThS Nguyén Vin Hiéu (PH Tién Giang).

Sustainable
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3 Truc lan vui dw thira cay trong,
trong hé thong cay x&i bao vé dat

Nguén: Raper R.L", P.A. Simionescu, T.S. Kornecki, A.J. Price, D.W. Reeves. 2003. Cover
Crop Rollers: A New Component of Conservation Tillage Systems. Proceedings of the ASAE
International Meeting, 27-30 July 2003, Las Vegas, Nevada, USA.

*USDA-ARS National Soil Dynamics Laboratory, Auburn, Alabama, USA.

Dan nhap

Ttr 1990 dén 2002 & My, dién tich khong lam dat va trong cay mau da ting tir 29,6 triéu ha
dén 41,7 triéu ha (CTIC 2003). Sir dung thuc vét phu dat da gop phan vao hé thong canh tac
bao vé dat, voi cac loi ich: tang do thAm nudc, giam nudce chdy tran, gidm x61 mon dat, giam
tac dung x4u ctia dit bi nén chit (Reeves 1994; Raper et al 2000).

Trude khi gieo trong hoa mau, cdy phu dat phai bi diét, dé khong canh tranh nudc tudi. Co
nhiéu bién phép cho viéc nay, phé bién nhét 1a dung thudc diét co; nhanh gon va it tén kém,
tuy nhién tao khé khin cho khéau gieo trong vi kich thudc cay phu dat kha 1on lam vudng cac
bd phan ciia méy gieo, khong gieo theo hang chuin duoc.

Mot bién phap khac 1a cit bam cay phu dit. Van dé 1a cac doan ciy c6 thé ndy mam va lai str
dung nudc va dudng chat. Ngoai ra, cac du thira thuc vat c6 thé dinh bét vao cac b phén cia
may gieo, phai thuong xuyén lam sach.

Mot bién phap duoc dung nhiéu & Nam My 1a dung truc lin gin cac ludi khong bén, dé ép
dep cac than cdy, nhung khong cat khic nham tranh dam chdi. Co nhiéu loi diém theo cach
nay (Ashford va Reeves 2003): 1/ néu thuc hién dung thoi ky sinh truéng, truc lin diét cay
phi dét cling hiéu qua nhu thudc co; 2/ nang lugng cho tryc lan it hon so véi v6i bam nat, ¢6
thé bang mot phan muoi; 3/ tham thuc vat nam dep theo hudng tién giup may gieo trong lam
viéc thuan tién hon.
Nhung vai nong trai & Bic My 4p dung céac truc lan trén da gap mot s6 van dé, chu yéu do do
rung dong thai qua cta truc lan truyén tré lai may kéo. Mudn khic phuc phai giam tdc do
tién ctia mdy, diéu ma noéng dan khong chap nhan, vi ho di qua quen di nhanh véi may phun
thudc co dé diét cay phu dat.
Vi vay, muc dich cua nghién ctu nay:

e Xac dinh ap luc can thiét dé truc lan ép gip dep cdy phu dat.

e Tim cac thiét ké ludi ép khac nhau dé giam do rung dong.

11



Phwong phap va phwong tién

Thi nghiém 1: Xdc dinh &p Iwc can thiét dé diét cay phu dat.

D4 tién hanh 3 loat thi nghi¢m. Thi nghiém th nhét da su dyng mot truc lin nguyén mau, la
mot trong ba cum cua truc lan do cong ty Bigham Brothers ¢ Texas san xuat. Truc c6 dudng
kinh 0,41 m va rong 1,14 m (Hinh 1), duoc gin sau thanh cong cu Category 1 (ASAE 1998);
c6 thé gin va thay doi khéi lwong dé 1én truc 1an bang cac cuc ta.

Hinh 1. Truc lin cho thi nghiém 1; dé y dén cac ludi gén trén truc, va thanh thép chir L giira cac ludi.
Gén chit vao tréng truc lan la cac ludi day 6,4 mm, cao 100 mm, va cach déu nhau 180 mm
theo chu vi truc. Ludi “cun” dé chi ép dep cay, khong cét bam cy. Céc thanh thép L 88 mm
duoc han vao giita cac ludi nay dé giam chuyén dong thang dimg cua truc lan va giam do
rung. Khdi lwong cua truc lan 1a 445 kg. Gia sir toan khdi nay dé 1én chi mot ludi thi 4p suét
13 0,61 MPa, cao hon 4p suat 0,44 MPa trong nghién ciru cia Ashford va Reeves (2002). Gin
thém khung gia d& 45 kg va thém cuc ta 90 kg s& ting ap suit dén 0,80 MPa. Thém 180 kg ta
s& tang ap suat dén 1,05 MPa.

Thi nghiém duoc tién hanh ¢ Phong Co hoc dit & Auburn, v6i dat sét pha thit Vaiden va dat
sét Hiwassee. Truc lan duoc gén vao dau kéo, chay véi van tde 1,1 m/s.

Cay trong phit dat 13 Ita mach den (Secale cereale L.) dugc trong vao cudi 2001 va dau 2002
dé thi nghiém vao thang 4-2002. Luong sinh khéi dugc 14y mau do véi khung 0,25 m?.

B4 tri thi nghiém theo khdi ngdu nhién day da RCB, 3 lan lap lai, 3 nghiém thtec 1a cac ap
suat 0,61 MPa; 0,80 MPa; va 1,05 MPa. Mdi 16 duong chay thi nghiém bang bé rong truc lin
1,14 m va dai 20 m. Do ty 1¢ diét cay phii hang tuan trong 4 tudn lién tiép, dé so sanh véi 16
dbi chimg khong truc lan. Thang do tir 0 (khong diét) dén 100 (diét hoan toan).

Ngay sau mdi thi nghiém, do: @do chit dat (cone index) theo tiéu chuan ASAE (1999);

eim d6 dit ¢ 16p mit 0-15 cm v6i dung cu “time-domain reflectometry probe”.

Thi nghiém 2: Dénh gia céc thiét ké Iwdi & bang khao nghiém dat (soil bin)
D3 ché tao tai Pai hoc Auburn mot tryc lan thi nghiém véi 3 kiéu thiét ké ludi (Hinh 2):

(a) Ludi thang dai; (b) Ludi thang ngén va so le; (c) Ludi cong xoan.
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Truc lan ¢6 duong kinh 0,41 m, rdng 0,91 m va nang 341 kg. Truc lan dugc gén vao dau kéo
trong bang khao nghiém va chay voi van téc 1,3 m/s. Céc ludi day 6,4 mm va cao 50 mm.
Ciing thi nghiém trén v6i dat sét pha thit Vaiden va dat sét Hiwassee.

(a) (b) (©

Hinh 2. Céc truc lin dung trong thi nghi¢m 2 va 3:
(a) Ludi thiang dai; (b) Ludi thing ngin va so le; (c) Ludi cong xoin

Trdng c6 sudan (Sorghum bicolor (L.) Moench) vao mua hé 2002 dé thi nghiém vao thang 8-
2002. Cac mau do dac nhu Thi nghiém 1.

B§ tri thi nghiém theo khdi ngdu nhién day da RCB, 3 lan lip lai, 3 nghiém thirc 13 3 kiéu
thiét ké ludi nhu Hinh 2. Ap suét sir dung véi ludi thang 13 0,61 MPa.

Do rung dong duoc do bang may VI-100 cua cong ty Quest Technologies, doc gia tdc thing
dung cua cam bién rung, va ldy tri sd trung binh quin phuong (root-mean-square, RMS),
bang 0,707 gia tri giita hai gia téc dinh.

Thi nghiém 3: Dénh gia céc thiét ké Iwdi & ngoai dong
Thi nghiém trén dét thit pha cat Compass (thermic Plintic Paleudults), ciing v6i 3 loai ludi

nhu Hinh 2, 1ap lai 4 14n, tbc d6 tién 1,3 m/s, cay phu dét 14 lua mach den. Do luong nhu &
Thi nghi¢m 2.

Két qua va thao luan

Két qua Thi nghiém 1 (Xdc dinh &p Iwc can thiét dé diét cay phu dat)

0 L 14
wassee
=3 £12 «@= Vaiden Silty
g E Clay Soil
- g 210
£ 10 - S
= €5 8
o S &
Q -1 $56
I «% g N
k- 4 «@» Vaiden Silty ‘2_% e Hiwassee
e " Clay Soil Qm 2 Clay Soil
Q- -25 y
m T T T 3 T 1
8,0 020406081012

1.4 Applied Pressure, MPa

-38 ——————T—
.002040608 1,01, - 2
Ap suat tac dong, MPa

Do chat = Cone Index, MPa
5 L Hinh 4. P$ sau vét 16m do truc lin trén 2 loai dat.
Hinh 3. D9 chit v6i 2i loai dat: LSD,; trong méi nghi¢m thirc = 0,6 mm
sét pha thit Vaiden, va sét Hiwassee LSD,,, giira cac nghi¢m thirc = 0,8 mm
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Cay lta mach den phu dat dat duoc 8040 kg chat kho trén dét sét pha thit Vaiden, va 6470 kg
trén dat sét Hiwassee, va 4m d6 & 0-15 cm sau 14 26,8% va 21,1% lan luot cho 2 loai dat nay.
Do chat cua dét thé hién ¢ Hinh 3; khong c6 diu hiéu dat bi nén can tré ré cay phat trién.

Xem xét d6 sau vét 1dm (indentation) do truc lin trén mat dat cho thay khac biét ¥ nghia do
loai dat (Hinh 4). Vi du véi ap suit 0,80 MPa, vét 16m 1a 8 mm véi dat Vaiden, va 9 mm voi
dat Hiwassee (LSDg,; = 0,8 mm).

Vé ty 1& % cay phu bi diét trong Thi nghiém 1 (Bang 1): Trong tuan dau, chi khoang 5% cay
phi bi diét, khac biét thong ké néu c6 ciing khong co y nghia thyc té. Tudn thi II, ty 1& bi
diét tang khoang 30%. Nhung tir tudn III, ty 1é cay phu bi diét ting nhanh dén 63-71% va
khong co khéac biét ¢6 ¥ nghia thong ké gitra cac muc ap suit.

Bang 1. Ty 1€ % cay phi bi diét trong Thi nghiém 1.

Dat sét pha thit Vaiden Dit sét Hiwassee
Ap suit | 0,61 0,80 1,05 LSDy; | 0,61 0,80 1,05 LSDy,
MPa MPa MPa MPa MPa MPa
Tuan I 5,5 5,5 6,2 Ns 48b 6,0 a 6,0 a 0,89
Tuan II 27,0 28,2 30,2 Ns 232b 288a 288a 417
Tuan III 63,0 62,8 68,8 Ns 66,2 66,8 71,0 Ns
Tuan IV 64,5 67,5 63,5 Ns 75,0 71,2 73,8 Ns

Ns = khong c6 ¥ nghia thong ké & muc xac suat 0,10.

Két qua Thi nghiém 1 tring khop véi két qua ciia Ashford va Reeves (2003), rang ap sudt tir
0,61 dén 1,05 MPa déu c6 thé diét cay phu sau 3-4 tudn; két qua tuy thudc nhiéu hon vao giai
doan sinh trudng cia cdy phu dat.

Két qua Thi nghiém 2 (Panh gia cdc thiét ké Iwéi & badng khdo nghiém dat)

C6 sudan phii dat chi dat 2530 kg chat kho trén dét sét pha thit Vaiden, va 3860 kg trén dat
sét Hiwassee, va am do ¢ 0-15 cm siu 1a 21,0% va 7,7% lan luot cho 2 loai dat nay

Ty 1& % cay phu bi diét (Bang 2) thap hon so voi Thi nghiém 1, vi cdy phu dit non hon.
Khong do dugc trong tudn dau vi thoi tiét khic nghiét. Po dac ¢ cac tudn ké tiép khong cho
thiy su khac biét giita 3 dang thiét ké ludi truc lan.

Bang 2. Ty 1é % cay c6 sudan phii dit bi diét trong Thi nghiém 2.

Dat sét pha thit Vaiden Dat sét Hiwassee
Dang ludi | Thing Ngian, Cong LSDy; | Thang Ngin, Cong LSDy;
dai so le dai so le
Tuan I - - - - - - - -
Tuan II 53 5,0 6,0 Ns 7,0 53 53 Ns
Tuan 111 6,7 6,7 6,7 Ns 7,7 8,7 7,3 Ns
Tuan IV 16,7 16,0 14,7 Ns 22,0 22,7 18,0 Ns

Ns = khong c6 ¥ nghia thong ké & murc x4c suat 0,10.
Po d6 rung dong (don vi gia téc m/s%) trén tham co (grass) voi dét sét pha thit Vaiden cho
thy ludi thang dai rung nhiéu so véi ludi ngan so le hodc ludi cong (Hinh 5), vi dat kha kho
ciing. Nguoc lai trén dat sét Hiwassee, dugc lam dat trude dé va am, it sai bi€t hon vé do
rung gitra 3 loai ludi.
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w 7,0 B Long Straight
g Théng dai
= 6.0 @ Short Staggered
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© O Curved
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S
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Hinh 5. So sanh vé d§ rung cda 3 kiéu ludi truclan 5 10 h
trong Thi nghi¢gm 2. @ 0,0 .

Grass " Cover Crop.
€0 gurfaces Cay phu dét

Két qua Thi nghiém 3 (Pdnh gia céc thiét ké Iwdi & ngoai déng)

Tir cudi 2002 dén mua xuan 2003, sinh khoi lta mach 200 g g (g
den phi dét dat 3400 kg/ha. Khi thi nghiém vao thang € ;oo| [l # Short Siaggered
4/2003 thi cay phu dét da bt dau chét. Vily donay,  § 140
va vi cac dang ludi déu hitu hiéu, nén chi sau 1 tuan, s 1(2)8
tat ca cac nghiém thirc (3 thiét ké ludi truc lan) déu T 80
diét 100% cay phu dét. = &

Hinh 6. S§ liéu vé 6 rung véi Thi nghiém 3: 8 28 _

LSD,; = 6,9 m/s’ trong mdi nghiém thirc Concrete  Grass ~ Cover Crop
(mit chiu tac dong) Bé-tong Co Cay phu dat

LSD,; = 5,8 m/s* giita cac nghiém thirc. Surfeces = Mat.chju'tac dong

Vé do rung, c6 sy khac bi¢t v nghia gilra cac thiét ké ludi va cac bé mat chiu tac dong
(Hinh 6). Nhu c6 thé déan trude, dd rung cao trén mit bé-tdng, cao nhat voi ludi thang dai,
dén 200 m/s>. Ké dén 1a mat tham c6, cao hon c6 ¥ nghia so v6i mit cdy phu dét; ludi thing
van bi rung cao nhét trong ba loai ludi. Tuy s6 liéu thong ké cho thay khéac biét c6 y nghia
gitta ludi ngin so le va ludi cong, nhung trén mit cé va mit cdy phu, ca hai déu rung thip
hon nhiéu so véi ludi thang dai.

Két luan

e Cac tryc lan mﬁ}l da dugc thi nghiém dé ép dap va diét cay phu dat. Ap suat t6i thiéu
0,61 MPa c6 thé diét cay phu dat twong tu nhu voi ap suat 16n ¢o 1,05 MPa.

e Hai loai ludi ngan so le va ludi cong dé giam d¢ rung c6 ¥ nghia so voi ludi dai thang,
Dic biét ludi cong giam do rung nhidu nhit trén cic mit bé-tong, co, va cay phi.

e Tt ca 3 loai ludi déu diét cAy phi mot cach hitu hiéu trén bang khao nghiém dét ciing
nhu & ngoai dong.

L&i ban thém (cua ngwi dich)

Truc lan ép dép va diét cay phu dat duoc 4p dung cho cac vung dat it muwa, luong mua dudi
1000 mm (xem thém cac Video ¢ Bai 7), dé bao vé dat chong x6i mon va ting chit hitu co
cho cay trong. Néu ap dung dugc ¢ Viét Nam, c6 18 12 ¢ hai ving: 1/ Noi kho han nhu Ninh
Thuan 2/ Cac vung khac vao mua kho, c6 nudc tudi rat han ché, cay phu dat duoc trong
cudi miia mwa nam trude. Tt ca can c6 mot chuong trinh thir nghiém cu thé, it nhat 1a 3 nim
cho mdi dia phuong...
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4 May moc chuyén cho viéc tiét kiém nwéc

Nguon: Stockwell H. J. 1938. Special Machinery for Moisture Conservation (Extension
Circular 764). Historical Materials from University of Nebraska-Lincoln Extension
Extension. https://digitalcommons.unl.edu/extensionhist/2280

Dan nhap

Muc dich cua bai thong tin ndy 12 mo ta may 1én ludng tao hé triing (basin lister)#, cay mii
sau (chisel), va cac thiét bi khac dé bao toan tiét kiém nude tudi va kiém soat sy x6i mon dat.
Céac may nay duoc nhiéu nha san xuit may nong nghiép cung cap; va ¢ cac khuyén céo sir
dung tir nha san xuét cling nhu tir néng dan di sir dung may. O day khong c6 ¥ so sanh cac
may cia cac nha san xuat khac nhau, ma chi cung cép thong tin cho néng dan biét vé cac may
c6 trén thi truong va kha ning co thé st dung may.

May/ cay 1én ludng tao ho triing (basin lister). Trong nhitng mua kho han ¢ ving Great
Plains, phuong phap duoc ap dung dé tiét kiém nuéc 1a 1am dat theo duwong dong mirc
(contour tillage) va bd sung bang may tao hd triing. Cac may nay kha don gian va ré, da thuc
su gop phan tiét kiém nudc va chdng x6i mon.

Luec cidn kéo (draft requirement):

Thyc nghiém cho thiy thém bo phan tao hé triing 1am luc can kéo 15%- 35% ting thém so

vé6i luc can cia cay 18n ludng (lister) hay cay miii duc (chisel).

Yéu ciu chung ciia cay 1én ludng tao hd triing, bao gom:

1) Céc hd triing phai ¢ trén dat co do déc dudi 2% hodc 3% tuy loai dét.

2) Céc hé triing phai hitu hiéu trong thoi gian dai trong nim, nhung khong 1am anh huong
dén cac khau gieo trong hodc chim soc.

(Yéu cau 1): Do dbc cang 16n, rinh ludng cang hep, va h triing d& bi v& do tai ning tir con

mua 16n; ngoai ra, kha ning trit nudc ctia hd triing cang giam (Hinh 1).

(Yéu cau 2): Do cac con mua xay ra vao nhi€u thoi diém trong nam.

# . 2 ‘ ‘
[ND] Hinh minh hoa v€ may 1én ludng tao ho triing:

Doc theo cac ranh 1u6ng do may lén luéng rach nén, bd
phén tao go chan dép cac go chan (dam, dike, check)
cach khoang déu nhau chirng 1 m.

HO triing (basin) 1 khoang 16m giira cdc go chin

Nguon:

https://www.farm-equipment.comv/articles/16956-ag-engineering-dev-co-inc-dammer-diker

https://www.dammerdiker.com/dammer-diker.html
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Hinh 2. Lwgng mua hang thang & North Platte va ¢ Holdredge

Ap dung may Ién ludng va tao hé triing (basin lister)

Véi cao lwong (sorghum) ngay sau khi thu hoach ciy trong, tién hanh 1én ludng tao ho triing
gilt nudc hodc tuyét roi dé chdng chay tran. Pén thoi diém gieo trong, ding may x6i 1én
ludng (lister-cultivator) dé 1am sach co6 va sira sang luéng. Sau d6 khi 1am c6 1an dau, cac go
chén bi pha di, nén néu rudng it co thi tam lui thoi diém 1am co nay. Nhiéu néng dan dung
bira miii ring (spike-tooth harrow) vira tiét kiém stc kéo va thoi gian, vira it pha cac go chan.
Lén ludng tao ho triing theo dudng déng mirc cang tiét kiém nude nhiéu hon, mic du cac gd
chin bj pha gan hét.

Vé6i bap trong trén dat kho thiéu nudc, theo nhidu néng dan bao cdo, 1én ludng tao hd triing
da tdng nang suat cay trong so voi tao ludong binh thuong, do gitr duge nudce nhicu hon.

Voéi lua mi tré)ng lién tuc, nguoc lai, it mét nuée do chay tran, vi vao thoi diém mua nhiéu,
cdy lua d3 16n tao tham thyuc vat che phu dat, nén tac dung ciia may 1én ludng tao hd triing
khong cao.

Vi dat dé ai (bo trong, fallow) nhidu thang trong nam, 1én ludng tao ho triing giam chay tran
va mat dat, nhat 12 vao muia hé mua nhiéu (Hinh 2).
Cac thiét bij c6 san
[ND: 1938] C6 thé mua tir cic cong ty sau:
John Deere

May 1én ludng John Deere Peacock (Hinh 3) véi mdi hang c¢6 mii x6i (chisel) rong 10-15 cm,
x61 sau 15-30 cm véi cach khoang 50 cm, nho bd phan gao go chan (damming attachment)
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theo sau. May c6 thé c6 dén 5 hang tiy cong sudt may kéo. Khi gieo hat lta mi, ngudi ta
thao bo bd phan tao gd chan, va thay bang bo phan gieo hat. Mii x6i cling dugc thay cho
rong hon, dé hat gieo hai bién hang x&i khong anh lot vao hd triing. Cé thé thém truc dng
lam ¢o (rod weeder) sau bg phan gieo.

{2

\

Dempster

Hinh 3. May John Deere Peacock

May 1én ludng tao hd triing Dempster (Hinh 4) c6 bd phan kich hoat va diéu chinh khoang
cach go chan nho co cAu cam dugc truyén dong xich tir bAnh do may. Toan bd miii x&1 va bd
phan tao go c6 thé nang ha ddng bd. Chibu cao ciia go chin (dam depth) dugc didu chinh
bang 10-xo ép vao thanh truyén. B phédn tao gd c6 thé gin kém theo bd miii x6i dd mua,
nhung phai biét sb xé-ri ctia dot san xuit mili x6i. M4y v6i 4 hang gieo c6 bé rong lam viée
2,5 m, gdbm ba ludi x6i rong 40 cm (Hinh 4); ndm so le gitta bn ludi 1én ludng 23 cm. Cac
tAm tao g chin (daming paddle) nam thang hang véi ludi 1én ludng.

Co cau nha co TRIPPING

MECHAN I SM
3k : - =3 v
Bophin () e Ten dongoin
tao g& chan N () P VN DRIV
SAMMING Fr'_j:’ 3‘ :
DEVICE I/‘_;:_j___

9" LISTER
L. . g BOTTOMS Lw&i x&i rong 40 cm
Lw&i Ién ludng réng 23 cm
Hinh 4. May Dempster, lam dét va tao ho triing
Pén thoi diém gieo hat, go tat ca céac ludi x6i va bd phan 1én luéng, lép lai 7 luGi x61 23 cm,
lap thung hat va 7 bo phén rai hat theo sau cac ludi x6i nay.

J.l. Case
Bo phén tao hd triing do cong ty J.I. Case ché tao (Hinh 5) dé gin vao may 1én ludng cta
chinh cong ty ndy; may co6 2 hodc 3 hang. Khoang cach gitta cac go chan dugc xac dinh boi
s6 mau bam (lug) trén vanh banh xe d5. Méu bam tac dong bat thanh thép tron ndi voi cac
tAm tao g& (paddle). Ludi 1én lubng va bd phan tao g dugce nang ha ciing v6i nhau.
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' Co céu nang b.phan tao go
P i Lirris sevice 9
>

POWER
LIFT
DRUM

B phéan
bang ha may

—— PADDIE
Tam tao go

Hinh 5. B phén tao hd triing ciia J.I. Case

International Harvester

Cong ty International Harvester di ché tao bo phu kién tao hé triing c6 thé gin trén hau hét
cac may lén luong. BO phan nay dugc thuong mai hoa dau tién, két cau don gian nhu cac
may thuc nghi¢m.

Hinh 6. B§ phan tao ho triing ciia International Harvester

M3di cum thiét bi gém mot banh dd, mdt thanh kéo, va mot dia gom dat vun (Hinh 6).
Khoang cach giita cac g chan tiy thudc vao s mau bam trén banh d5. Cé 3 diém diéu
chinh luong gom d4t vun: mot tai chd gén vo1 luoi 1én luéng, mot ngay trén truc banh do, va
mot trén tru ndi dia vai khung; muc dich dé thich ung voi cac ludi lén luéng khac nhau.

Minneapolis-Moline

o TOOL BAR
ﬁ Thanh
" Lo-x0 ép khung ngang
\ PRES SURE
SPRiNG _
¥ e A E:D”'—‘_‘l
)l
" B-AP v6i gom dAt sl

Hinh 7. M4y 1én ludng va tao ho triing ciia Minneapolis-Moline

Bo phu kién tao hé triing Minneapolis-Moline dugc gan theo may 1én ludng cta cong ty nay,
van c6 thé gin trén cac ma hiéu khac, biang cach khoan thém vai 18 trén thanh cong cu. C6 hai
kich ¢& bd phén tao go, theo ¢& mdy 1én ludng. Khoang cach giira cac gd chin duoc didu
chinh béi ap luc 10 xo ndi tim kéo co (trip plate) va thanh kéo co (trip arm). Tam nha co
duoc kich hoat b?mg luong dat dai tich tu d¢ 1én ludi gom dat.
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Chase

. Conha-bat
P

TR
*\ _# CHAIN DRIVE Truyén dong xich
REAR VIEW OF ST
BASIN FORMER < s,
. 4 N \\\.
. 4 \
C \ ‘
I8 Ausver \ ‘ VA
BO PHAN TAO GO | S w
x ) 3 el
(nhin tir phia sau) ' = —.

- A
= Mg — —LisTER DAy ludng
Hinh 8. B phan tao hé triing ciia Chase

Bo phan tao hé triing ctia cong ty Chase dugc moc sau may 1én ludng nao ciing duoc va hoat
dong doc 1ap (Hinh 8). Khoang cach giita cac g chin dugc xac dinh boi sé rang trén banh
xich duoc truyén tir banh xe d& may. Co nha-bat dugc gin trén banh xich nay. Chiéu cao go
chéan dugc gidi han bdi mot banh nho di trén dinh luéng.

Miller

Thiét bi nay cta cong ty Miller chuyén dung cho dit dé ai (bo trong, fallow); duoc lip sau
cay chao hodc cay ludi. Cac hd triing duoc tao nhd cac dia lan (Hinh 9) di theo sau cai cay.
Do phin sau kha ning nén dia cim hoi sdu hon d6 sau cay. Pia lan va xtc dét 1én, tao thanh
cac hd tron.

BAR BIRECTIGN
5 s OF PULL
L FASTENS TO: Hwéng
PLOW, tién
ONE-WAY, .
& DISK

~ Xich

noi

\Yoy
cay
chao

4 D1a lan,
l tao ho triing

//Eh\ﬁ ON REAR
OF PLOW OR’

; J DI8K
) Cac lwdi
Xich hodc chao cay
¢HAINNOI.... & phia trwéc
Hinh 9. B phan tao hd triing ciia Miller Hinh 10. May Jayhawk Drought Buster
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W. Wyatt

Cong ty ndy ché tao may tao hd triing (goi tén Jayhawk Drought Buster) gin theo sau cay
chao, cay ludi hay cay miii siu. Co 4 dia lin nim sau cdy, va nghiéng goc a so v6i hudng
tién; dia lan va mic mot lugng dat va tao thanh hé triing. Thay doi goc o 1am thay d6i do dai
cta hd triing. May lam tdt trén dat twong d6i bang phing, nhung néu lam dat theo dudng
ddng muc thi khong thiy r6 vu diém.

Cdc mau may khac

Trén day 1a cac kiéu may tiéu biéu va chiém da s6 & Nebraska. Con nhiéu cong ty khac; va
cling c6 nhitng may don 1€ do néng dan tu ché, hodc thit bai, hodc rat sang tao va thanh cong.
Thuec ra cac cong ty da thwong mai hoa san pham, ciing sau thir nghiém v&i nhiéu mau may,
vé tinh néng,vé do bén v.v.

L&i ban thém (cda ngwoi dich)

Bai nay duoc viét vao nim 1938, tirc hon 80 nam trudc. Loi van thién vé khuyén néng va
gidi thiéu, it sb lieu théng ké ma Iuc d6 chua phé bién. Du vay, cach canh tac tiét kiém nudc
da dugc dé cap, ciing vé6i tom tit cac két qua nong hoc véi nhiéu loai cdy trong. Y nghia 1a
nguoi ta da thyc hién bao vé dat-nude tir lau, voi cac mady moc tho so. Téi nay thi qué hién
dai; vao Google, gd "basin lister" ra hang trim két qua, nhiéu bai bao "% va nhidu VideoClip
(Xem mét sé doan phim & Bai 7).

Ving ndng nghiép duoc dé cap bai nay thudc Bang Nebraska kho han; mua khoang 500- 600
mm/nam (Hinh 2), ngdy mwa 16n nhat 4 mm. Luong mwa & Viét Nam --ngoai trir Phan Rang
khoang 700 mm/nim-- cao hon nhiéu, ¢& 1500- 2500 mm/ndm, Nhung phan bd khong déu,
vi du Ca Mau mua 2280 mm/nam (trung binh 2002-2018, s6 liéu Tong cuc Thong k&) nhung
tir thang 12DL dén thang 4 nim sau, chi 254 mm hay 11% toan nim. VAy 5 thang nay (du
cho mot vu cay tréng can, khong néi dén lua) coi nhu khi hau khé han nhu Nebraska hay
Phan Rang (con té hon). Vay, phuong thirc canh tac tiét kiém nuée trén, néu ap dung dugc &
Vi¢t Nam, c0 1€ 1a ¢ hai vung: eNoi khé han nhu Ninh Thuan; eCac vung khéac vao mua kho,
cd nude tudi rat han ché, can 1am dét tao hd triing dé gilr nudc, dac biét voi dat doc. Tuy
nhién can c6 mot chuong trinh thir nghiém cu thé & nhiéu dia diém, it nhat 1a 3 ndm cho mdi
dia phuong. Tiét kiém nudc, phai xem xét loai dat, Dat-Nudc ludn 1a mot cap...

A Vidy: Jones O.R., R.L. Baumhard. 2003. Furrow Dikes. USDA, Bushland, Texas, U.S.A. Encyclopedia
of Water Science. https://www.researchgate.net/publication/43255756_Furrow_Dikes
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5 Nong nghiép chinh xac

Nguon: Trimble. 2018. What Is Precision Agriculture?
< https://agriculture.trimble.com/blog/what-is-precision-ag/ >

Céc tir "cao cap" nhu drone (thiét bi bay khong ngudi 14i), robot, sensor (cam bién), geo-
mapping (ban d6 vé tinh), big data (dit liéu 16n) thudng dwoc nhic dén khi ban vé nong
nghiép chinh x4c (VNCX, Precision Agriculture PA).
Nhitng khai niém phuc tap nay khong nhitng bi hiéu
sai, ma con kém theo pnan cimg phdn mém vdi gia ban
rat cao.

Nhimng sy phirc tap va chi phi cao nay dan dén cham ap
dung céc ky thuat NNCX ¢ My. Tuy vay, nhiing nam
gan day, nhiéu nong dan 16n va nho di rat tia duoc
nhiing ich loi tir k§ thuat NNCX méi xudt hién.

Hinh 1. Nong nghié¢p chinh xac 1 dé tai thao luin rit sbi ndi

Theo bdo cdo cua B Nong nghiép MY (2016 | pdoption of Precision Agriculture:
United States Department of Agriculture report) | (om and Soybean Farmsin the US,

e H¢ théng ban d6 vé tinh, bao gém ban dd
theo niang suét, duoc st dung cho khoang

A A A
50% cac trang trai bip va dau nanh & M3; 50% 33% 16 26%
. =
e H¢ thong lai tu dong dugc st dung cho

khoang 33% céc trang trai bip va dau nanh

& My (Hinh 2);
N . i .. i 2. GPS-based mapping Guidance and Soil mapping
e K¥ thuat phun /bén véi muc lugng thay doi systems incuding autosteer andvariable
, , . yield monitors systems rate technology
dugc ap dung cho 16-26% cac trang trai
trén. Hinh 2.

Nam 2017, B Nong nghiép va Thuc phdm Canada d3 khao sat 261 nong dan vé NNCX; ¢6
65% nong dan nay cho rang "ho rat nhét tri" 1a NNCX dem lai

loi ich, va 70% tra loi réng ho da sir dung cac phé‘ln mém quan %

1y nong trai trén méy tinh. Ho xép hang ba 1y do dé ap dung »

NNCX ¢ nodng trai cua ho, theo thtr tu quan trong nhét: "quan

ly cay trong t6t hon", "cai thién viéc sir dung may moc va lao

dong", va "giam vat tu va cac d4u vao khac".

Noéng nghiép chinh xac la gi? !Q *
Muc ti€u dau tién cua NNCX la lgi nhuén, hi¢u qud, va bén

vitng cho nong trai. Pé dat duoc, can phdi hop kj thudt NNCX
va thiét bi NNCX. Trudc tién, k¥ thuat MMCX tép hop va phén tich s6 liéu  Hinh3
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vé hoat dong ctia nong trai, va giup ban quyét dinh trudc mét hodc lau dai: trong gidng gi &
canh déng nao, luong phan /thubc can bao nhiéu. Sau do, thiét bi NNCX thuc hién ké hoach.
Vi dy, may bon phan /thudc v6i luong bién doi, lai ty dong véi cac hé thdng Autopilot
Automated Steering System. Pdng thoi, voi cac phin mém quan 1y ndng trai, co thé chi tir
mot noi quan 1y tat ca cac tinh hudng phire tap trén cac canh dong.

NNCX bt dau tir thap nién 1990 v6i hé thong dinh vi toan ciu GPS (Global Positioning
Systems) va hé thong thong tin dia 1y GIS (Geographic Information Systems). Ddong thoi da
phat trién nhiéu cam bién, thiét bi theo ddi va diéu khién, servo-motor v.v. V&i da phat trién
rat nhanh cta Internet va vé tinh, NNCX ciing phat trién rat rong trong thap ky vira qua, bao
trum tét ca cac hoat dong ctuia nong trai.

Vi sao dau tw vao NNCX?

Khi phan cting va phan mém giao tiép duoc v6i nhau, ban bdt phai tinh toan, va c6 nhiéu thoi
gio cho gia dinh va viéc khac. Nhung diém chinh ciia NNCX 12 tiét kiém chi phi va thoi
gian hoat dong ndng trai. Ty sb sinh 1o (refurn on investment ROI) thay d6i theo nhiéu yéu
t6 cu thé; nhung khi 1am dtng, nhiéu nghién ctru cho thiy NNCX di giam vt tu dau vao,
giam cong lao dong, giam tiéu hao nudc, va bot nhirc dau lo toan tinh toan cho mdi vu trong.
Nh6 rang NNCX khong phai chi ¢6 mot giai phap cho moi tinh hudng; diéu lam dwoc & nong
trai ké can chwa chéc hop Iy v6i ban. C6 giai phap dic thu cho nong trai ciia ban méi dem lai
thanh cong va lgi nhuan.

05 1&i khuyén dé thanh céng véi NNCX
1. Bit dau véi muc tiéu ré rét, dé giai quyét mot van dé ma hién chwa co giai phap.
2. Hiéu cach quén 1y va bao dudng thiét bi.

3. Khéng s¢ pham sai 1dm. Nhiéu k¥ thuat NNCX phai qua thi-sai (trial and error).
Nhan ra sai sot va diéu chinh ngay s€ dat dugc muc ti€u, ndng suét va hiéu qua.

4. Can c6 hé thong hd tro dé quyét dinh ding tir dau.
Vi du hd trg cta Trimble Vantage Reseller <https://agriculture.trimble.com/reseller-
locator/vantage-partner-network/> vé quyét dinh dau tu, vé danh gia s6 liéu mdi mua
vu, va khi mudn mé rong céac hoat dong.

5. Lién két qua mang Mang Internet 13 cong cu dé tim nhitng noéng dan di c6 cac Gng
dung tuong tu va binh luan trén YouTube, Twitter, v.v; qua dé biét dugc cac uu
nhuoc diém ciia cac thiét bi; 1a tu liéu qui va mién phi.

V6i tam thé sdn sang nhu trén, chiing ta hiy tim hiéu cac k¥ thuat NNCX thong dung nhat.

Hé théng dan hwéng va lai tw dong (guidance & steering)

Mot trong nhitng k§ thuat NNCX duge dung nhidu nhit & My 14 dung GPS dan hudng cho
may git dap lién hop, may kéo, may phun thudc, may gieo; dat do chinh xac cao trén dong
bét ctr lac nao, ké ca ban dém; tiét kiém nhién liéu va thoi gian va b6t cing thang khi 14i.
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Hinh 4.
Nghién ctru ¢ Pai hoc Virginia Tech véi gieo hat va phun thube udc luong khoang tiét kiém
vat tu dau vao 2-7% (trung binh 5%) nho hé théng dan hudng bang GPS.
<https://www.pubs.ext.vt.edu/content/dam/pubs_ext vt edu/448/448-076/448-076_pdf.pdf>

C6 thé chon lua cac hé théng 141 sau:

o Hé thong 14i co tro gitp chi duong 14i trén canh ddng; gitip l4i chinh x4c hon, nhung van
phai diéu khién vo-ling.

 Heé thdng 14i ty dong, tay khong can cam 14i, dé mat cha y dén
hoat dong cua may gieo hay may nong nghiép khac. Vidu hé¢
théng Autopilot " Automated Steering System sir dung v6i man
hinh TMX-2050™ Display, cho phép lién lac va chia sé s6 liéu
giita phan ctng va phan mém (Hinh 5).

<https://agriculture.trimble.com/solutions/euidance-steering/> Hinh 5.

 Hé théng lai thong minh cung cip nhiéu kiéu 1ai khac nhau tuy theo dia hinh canh dong,
rat tién ich trén céc thira rudng hinh dang khong déu.

o Heé thong didu khién may cong tic, may ty dong diéu chinh vi tri ciia n6 khong can 1énh
tir may kéo, nhung van theo dung duong chay cia may kéo.

Lam dat

Hinh 6.

Lam d4t mdi vu 13 can nhic giita nhitng gi ban c6 thé va khong thé kiém soat, vi du mua.
NNCX cung cap vai phuong tién gitip kiém soat lam dat tot hon, trong d6 c6 lay mau dat.

LAy miu dit ngiu nhién 13 cich thong thudng thich hop véi thira rudng dong déu, it bién
doi, 1dy trung binh trén toan canh dong. LAy miu dat ngiu nhién theo cach quan ly
(managed random sampling) 14 cach xem canh dong gdm nhiéu 16 ¢6 dic tinh khac nhau, doi
hoi cac cach quan 1y khac nhau, nem,16 déu can liy mau. LAy miu dét theo mirc chuin
(benchmark sampling) chon mot 16 dat nho tiéu biéu ¢& 0,1 ha dé 14y mau, va 1am chuan cho
viéc bon phan. C6 thé c6 nhiéu 16 14y mau néu c6 nhiéu cach quan 1y. Cac nam sau d6 ciing
léy mau trén chinh cac 16 nay (cé thé dung GPS dé xéc dinh toa do).
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Thiét bi va phan mém SIS (Soil Information System™ (Hinh 7)
https://agriculture.trimble.com/product/soil-information-system/ ) gitip ndm dugc co ciu dit,
d6 nén chat, Am do dat va céc dudng chat.

Plant Available Water
0-48 inches

Compaction
0 - 48 inches
Khéng anh (aerial views, hinh chup tir trén cao) ciing 1a dit liéu gitip cho viéc 1am dat. Véi
anh chup bang tia hdng ngoai, ta c6 thé thiy duoc nhiéu van dé ma tir mat dat khong thé nhan
dién duoc.

Céc k¥ thuat trén, va cac k¥ thuat khac nhu 1ai ty dong v.v, déu duoc tu van nh& hé théng

"Trimble Vantage Reseller" clia cac dai 1y & gan nong trai
(https://agriculture.trimble.com/reseller-locator/vantage-partner-network/)

Theo déi nang suat cay trong (yield monitoring)

Puoc tmg dung vao dau thap nién 1990 cung véi cong nghé GPS, céc thiét bi theo ddi nang
suit cdy trong ngdy cang trd nén théng dung (Hinh 8). Céc thong tin nhu gidng cay trong,
4m do hat, tai may gat, bé rong cit ty diéu chinh v.v giup quyét dinh tirc thoi trén da déng,
ma mét thudng khong thiy rd duoc.

Hinh 8.

Tat ca cac thong tin trén 1ap thanh bdn dé nang sudt, (yield map) s& gitip cic quyét dinh
trong tuong lai. Ban do ndy, cung véi cac chi phi canh tac, s& cho biét ving dit ndo ciia nong
trai dem lai loi nhuan nhiéu hon. Cé phan mém tro giup "farm management software"
(https://agriculture.trimble.com/solutions/data-management/) dé phan tich k§ hon va chon cac
sach lugc tuong tng.

Coéng nghé phun/bén bién déi (VRT = variable rate technology)

VRT c6 thé thay ddi cac thong sb cia thiét bi voi liéu lwong phan, thudc, hat phit hop véi ciy
trong va dat dai. Co thé ap dung VRT trén may phun thudc voi timg voi phun hay mot cum
voi phun. VRT véi méy gieo ¢ thé kiém soat trén ting hang. Nhu vay, khong bon/phun cio
déu, ma chon murc t6i wu trén mdi khu dat, tranh phun/bon tring lip gdy hao phi (Hinh 9).
Thiét bi va phan mém nhu "Field IQ™ ISOBUS Liquid control system" giup thuc hién viéc
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nay (https:/agriculture.trimble.com/product/field-ig-isobus-liquid-control-system/. S& liéu
vé cac vt tu sit dung déu duoc luu lai, dé xem xét quyét dinh trong tuong lai.

Wiyl
| { T

Hinh 9.

C6 ddng dau tw cho VRT?
Ciing nhu cac cong nghé NNCX khéc, cau tra 101 1a tiry cach ta sir dung. Khi phdi hop véi sb
liéu 14y mau dit, khong anh, ban d6 ning suét, thi VRT s& rat hiéu qua, tuy doi khi phai thu
sai (trial and error) dé dat hoan vén dau tu.

Kiém sodt Iwu Irong (flow & application control)

Vi du hé théng gieo hat c6 kiém soat phat hién dugc hang nao gieo tring hoic gieo thiéu, voi
hé théng "Field-IQ™ Crop Input Control System" (Hinh 10) ma mét thuong khong thé phat
hién duoc (https://agriculture.trimble.com/product/field-ig-system/).

Hinh 10.

Vi vai diém cuc b trén canh dong cho nang suat kém, thi voi NNCX c6 thé khong can ton
qué nhi€u vat tu trén cac di€m do.

Quan ly nwérc twéi

Nudc 1a tai nguyén khan hiém, nhat 13 khi kho han khong mwa. Nhung khi c6 mua ciing can
quan 1y dé du luong nude cho ning suét cay trong, nhung ciing khong du gy x6i mon va
ngap Gng. RAt can cic phuong tién nhu "WM-Survey" dat d6 chinh x4c RTK dé phat hién
cac diém cao, diém triing, va d6 déc, 1a cac yéu t6 anh huong dén ning suét cay trong.

Hinh 11.

Céc hé théng san phiang mit ddng (xem https:/agriculture.trimble.com/product/verticalpoint-
rtk-grade-control/ va https://agriculture.trimble.com/products/) cho phép thoi gian hoat dong
htru hi¢u dat 95% ngay ca véi dia hinh kho.
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Can biét rd vé dat dé quan 1y chinh xac nudc tudi. DAt cat va dat sét rat khac nhau vé kha
ning thAm thoat nudc, diéu nay anh huong lhon dén niang suat. Thiét bi NNCX giup ban
thiét ké va thuc hién san phing dong rudng va bd tri cac duong thoat nudc phi hop dé sir
dung nudc hitu hiéu (xem https://ag.trimble.com/wm-grower-solutions).

Tich hop dir liéu (data integration)

Pay 1a diéu ky tha nhat cia NNCX. Thuc té khong thiéu sb liéu, ning suét, dat dai, chi phi
v.v, nhung khong dé hé théng héa dé hiéu, phan tich toan bd cac hoat dong, lam co s¢ cho
cac quyét dinh twong lai. Phai lam dugc dé phat huy stitc manh cia NNCX.

% s e % e 5 0

Hinh 12

05 cach dé t ich hop dir liéu

(1) Khi mua mét thiét bi hay phdm mém mdi, can biét rd rang chung twong hop véi nhing gi
ta dang dung. Nhung hién nay voi cong nghé ISOBUS, khong con phai luu y vé van dé
nay (xem https://ien.kvernelandgroup.com/Brands-and-Products/iM-FARMING/About-
ISOBUS/ISOBUS). Pay la tiéu chuin cong nghiép dé dat sy twong hop giita may kéo va
may cong tac, san sang dé st dung ("plug-and-play"). Vi du man hinh "GFX-750™
Display" (https://agriculture.trimble.com/solutions/guidance-steering/) c6 thé két ndi voi
tat ca cac phan ctng hodc phdn mém khac.

-
...... R—
1SOBUS =8
Hinh 13. Plug-and-play functionality fl_—'O?_

(2) Can biét rd vé cach can chuin va bao dudng thiét bi; sé& tiét kiém thoi gian khi str dung.

(3) Pau tu dudng truyén Internet tc do cao --ca & vin phong va ngoai dong; s& giup chon lira
quyét dinh kip thoi.

(4) Luu tri dir 1i€u on-line "trén ddm may" (cloud storage), vira ré, an toan, va cho phép chia
sé v6i nhan vién cua ban, nha tu vin hay nha dau tu cua ban. Thé USB chi dé luu trir du
phong ma thoi.

(5) Lién két v6i mot chuyén gia tu vin. Du cac giai phap ngay cang dé sir dung, nhung lac
moi khoi dau, khong dé tap hop phan ctng va phan mém dé c6 du sb liéu ra quyét dinh.
Vi du tu van "Trimble Vantage Reseller" tir nhitng nha cung cép thiét bi & gan néng trai
nhat (https://agriculture.trimble.com/reseller-locator/vantage-partner-network/)

Dinh vi chinh xac (advanced-positioning services)

Dinh vi qua vé tinh dat d chinh xac nho hon 1" (2,5 cm) cho phép bé tri méay di chuyén dung
theo hang trong cung vu, hay ciia vu nam trude (https://positioningservices.trimble.com/)
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Vi du ¢ Nam Phi trén 2200 ha bip va ddu nanh canh tac theo dai (strip cultivation)
(https://positioningservices.trimble.com/industries/agriculture/centerpoint-rtx/) voi hé théng
”CenterPgint RTX", tat ca cic cong viée lam dég, gieo tréqg, @ Trimble Avaatie i saelie dlvry,
phun thudc v.v, dugc thyc hién trén cuing hang trong. Chi can I

5 phut dé khoi dong hé théng, du & xa 100 km; va néu mudn
vao vu ké tiép van c6 thé chay theo cac hang cii cua vu trudc,

Hinh 14.

NNCX trong twong lai

Nhitng giai phdap NNCX moi nhat bao gdm: truy xuat ngudn gdc, sb lidu thoi tiét tirc thi,
thong tin thi trudng cap nhat v.v, duoc lién két tw dong gitra vin phong nong trai va may kéo
dang hoat dong. Mot vi du: Ban dang sir dung may gieo va tin thoi tiét bao s& c6 con mua
dang mong doi. Vay ban sé& ting luong phan bon dé tan dung luong nuwdc mua thém vao dat.
Pong tac nay, voi két ndi Internet, sé truyén dén don dat hang phan bon, chi tiéu thém, ning
suét du kién tang, va ké hoach ban san phém. Tét ca déu tu dong, khong can thém viéc & van
phong.

Tich hop dir liéu gitip ban canh tic vu mua theo cach tot nhat. K§ thuat, nong nghiép, va
thue pham ludn thay ddi, va cac nha cung cdp giai phap s& ludn theo kip. Thiét bi NNCX s&
1a cong cu gitp cac ban quyét dinh trong kinh doanh; d6 1a myc dich cudi cting cia NNCX.

1 il

Hinh 15.

L&i ban thém (caa ngw®i dich ND)

Bai trén tr website cho cong ching cua Cong ty Trimble (My). Trong linh vuc NNCX, tén
clia cong ty ndy ciing tiéu biéu nhu hang Honda voi xe gin may ¢ Viét Nam. ND gi6i thiéu
bai nay dé hinh dung tong quat vé cac thiét bi va cong nghé¢ NNCX. Ciing nhu c6 nhiéu hing
xe khac ciing ndi tiéng nhu Yamaha, Suzuki v.v, NNCX trén thé gidi ciing c6 nhiéu cong ty
khac rit noi tiéng cuia My, Dirc, Nhét v.v (vao Google sé& rd hon).

Van dé voi Viét Nam, nén chon uvu tién nhitng k¥ thuat NNCX nao dé ¢6 loi nhuén cao nhat
so voi dau tu? Nhu bai viét trén, phai thir-sai dong thoi v6i tu vn cua nhitng ngudi di trude.
Theo thién ¥, ching ta c6 thé bit ddu NNCX véi hai viéc: @San phing mit dong, nhit 1a dé
tao rudng bac thang (terrace) thuan loi cho co giéi hoa; eHé thdng lai tr dong phdi hop gieo
trong va cham séc; vi du 1am c6 mia bang co gidi (khong thude co) véi ludi x6i chi cach hom
mia 10 cm. Diéu kién can 1a mot hé théng GPS manh va 6n dinh.

Van nhé: Cac nude di vaio NNCX sau hon 60 nim di co gidi hoéa ¢ muc cao...
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6 Péng hoc say com nhin

Nguon: Achariyaviriyal A.” &T. Punyabutel”. 2003. Drying kinetics of longan fruit without
stone. Proceedings of the International Conference on Crop Harvesting and Processing, 9-11
February 2003 (Louisville, Kentucky USA) ASAE Publication Number 701P1103e, ed.
Graeme Quick.

"Mechanical Eng. Dept, Faculty of Engineering, Chiang Mai University, Thailand

Dan nhap

C6 nhiéu gidng nhin & Thai Lan, trong d6 nhan sy nhiéu nhat tir gidéng E-dor. Nam 2002,
Thai Lan d xuét 20 000 tdn nhin sdy, gia tri 966 triéu bath (khoang 16 triéu USD theo thoi
gia). Nhin sdy chu yéu tir nguyén trai; di co6 nhiéu nghién ctru siy nguyén trai
(Achariyaviriya et al 2001; Sitthipong et al 1992; Attabhanyo et al 1998), khuyén céo nhiét
do siy t6i da 75 °C dé giir chat lugng san pham.

S4y com nhdn (nhin di rat bo hat) 1a qui trinh méi, chwa c6 bao céo nghién ciru nao.
Muc dich cia nghién ctru 13 xac dinh dic diém sdy com nhén va mé hinh héa qua trinh siy;
va nghién ctru anh hudng nhiét d6 sdy dén tiéu ton ning lugng.

Vat liéu va phwong phap

Thwec nghiém
M4u thir: Dung gidng nhan E-dor, c6 dudng kinh trung binh 27 mm. LAy hét ra tir phia
cudng, sy com khong xir 1y gi ca, véi am do dau 320- 380%db (co s khd), hay 76- 79%wb
(co sO uot).
Siy 16p moéng. Sy & cac nhiét do 50 va 90 °C, van tdc khong khi sdy (gio) 0,7 m/s khong
hoi Ivu. Can mAu theo thoi gian sy cho dén 4m do cudi 18%db (15,3%wb). Po duong kinh
mAu trude va sau sdy. Dung tu sdy (103 °C, 72 gid) dé xac dinh am do khé kiét.
Ning hrong sidy. Xac dinh bing mdy sdy trong phong thi nghiém, v&i 90% hdi luu khong
khi sdy, nhiét d6 say 60 va 90 °C, luu luong 86 va 130 kg/h khong khi kho; siy dén am do
cudi khoang 18%db. Po ning lugng siy bang dong hd kWh.
Phwong trinh ddng hoc siy. Ap dung dinh luat thir hai cta Fick cho vt thé hinh cau:

oM/ ot = (1% d/or [P D (M /ar)] (1)

véi M = 4m do (db); D =h¢ $6 khuyéch tan; r = ban kinh cau; t= thoi gian.
Gia thiét trai nhan d3 bo hat 1a khdi ciu rdng, va 4m do dau dong déu nhau.
Céc diéu kién bién ¢ mat ngoai khéi cau (r = a) va mit trong (r = b):

M(r) = Mi khi t=0 )
M(a) =M, va M(b) =M., khi t>0 3)

Giai cac phuong trinh trén (theo Carslaw & Jaeger 1959), két qua:
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B 6 bcosnm,> —Dn?r%t
SIS 72 (a? +ab+b?) nZ ( )" expf (b-a)? ¥ 4)

v6i: MR =ty s6 4m d0 = (M - Meg) / (Min - Meg)

Mg = am do can bang, tinh theo phuong trinh Oswin (1946),
ma Achariyaviriya et al (2001) da xac dinh dugc:

Mg = 0,2208 * [RH/ (1 - RH) ] *(0,7052 - 0,0010T) (5)
v6i: T va RH 1a nhiét do va am do twong dbi cua khong khi say.

Lap mé hinh khuyéch tén

Ba md hinh (model) nhu sau:
Model 1: D = D, exp[-Ea/ (R Taps)] (7)
Model 2: D = (aj My +a; M +a3) exp[-E,/ R Taps] (8)
Model 3: D = (b; My + by M + bs) exp[(ci Mz + ¢ca M +¢3) / R Typs] )

Vi model 1, hé s khuyéch tan hiru hiéu (effective diffusion coefficient) D dugc udc luong
bang céc s6 lidu thuc nghiém dé 1ap phuong trinh hoi qui theo phwong trinh (4). Hé s6 nay
duoc gia dinh 13 hiang sb trong sudt thoi gian sdy, va bo qua do co rat thé tich. Hé sé D phu
thudc vao nhiét do siy theo phuong trinh dang Arrhenius, phuong trinh (7).

Véi model 2 va 3, hé s6 khuyéch tan hiru hiéu va thé tich vat liéu siy duoc coi nhu 1a hang sb
trong mot khoang thoi gian ngin (Azzouz et al1998; McMinn & Magee 1996; Raghavan et al
1995). Trong mdi khoang th(‘yi gian, hé s6 D duoc uéc luong bang hoi qui theo phuong
trinh (4), va D phu thudc vao am do trung b1nh trong khoang thoi glan nay. Phuong trinh (8)
va (9) dién ta D phu thudc vao nhiét d6 siy va am do vt lidu sdy. Cac thong s ciia mdi
phuong trinh nay dugc ude luong bang hdi qui cac sb lidu tinh vao phuong trinh.

Két qua va Thao luan

Mé hinh khuyéch tén

Say ¢ 70 °C, thoi gian sdy com nhén véi
am do dau 350% db (78%wb) 1a 20 gid;
va nhan nguyén tri vi am do dau 250%
db (71%wb) 1a 30 gio (Hinh 1). Hau nhu
qué trinh sdy & giai doan toc d6 sdy giam
dan. Say com nhan nhanh hon nhiéu so
v6i sdy nguyén trai, s& giam tiéu ton ning
luong, ma chit lugng sy ciing dat nhu 0 10 20 30 40
Sély nguyeén trai. Drying time (h) Thoi gian say, gio

—— Whole longan Nhén nguyén trai

—— Longan fruit without stone
Cont nhin (nhin bé hjt)

Moisture ratio Ty sé am do

Hinh 1. Pwong giam Am ciia nhin nguyén trai va com nhin ¢ nhiét do say 70 °C

Bang 1 ghi cic md hinh hé s6 khuyéch tan D ciia com nhidn; mé hinh 2 va 3 bao gdm anh
hudng cta su co rit va giam am d6 cua vat liéu siy. Hinh 2 13 hé sb khuyéch tan thay ddi
theo am d6 com nhin & nhiét do 70 °C; két qua gan giéng nhau giita Model 1 va Model 2. Hé
s6 D tang khi am d6 giam xudng dén 18%db (15,3%wb) roi lai giam theo am do. Két qua
nay ciing twong dong véi cac vat liéu say khac da duoc bao céo trude day (Achariyaviriya et
al 2000; Raghavan et al 1995).
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Bang 1. Cic mo hinh h¢ s6 khuyéch tan ctia com nhéin

Diffusion Model *R? **MRS
Model 1| D =0,67596 exp(-44928.367 /(R Tars) ) 0,962 0.0081
Model 2 | D= (-1,9451M, - 9,7147TM +59,743) exp(- 36739/ (RTw,) ) 0,982  0,0017
Model 3| D =(-14,260M,+40,731M+36,378) exp((370,40M,-2303,8 M-35533)/(RTas)) 0,983 0,0017

*R2: coeffient of determination.
**MRS: Mean Root Square
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Hinh 2. Cac mo hinh hé so khuyéch tan hiru Drying time (h) Thoi gian say (gio)

hiéu céia com nhén ¢ nhiét do siy 70 °C . s g
Hinh 3. So sanh ty s0 4m do ctia cidc mo hinh véi so li¢u

thwe nghiém, ¢ nhiét d9 siy 70 °C

So sanh ty s6 4m do cta cadc mo hinh voi s6 lidu thuc nghiém, vi du & nhiét do séy 70 °C
(Hinh 3). Két qua tuong tu voi cac diéu kién say khac, Model 2 va Model 3 gan giong nhau.
Nang lwong sdy

Béng 2 1a két qua sy com nhin, voi khong khi sdy hoi luu 90%. Thoi gian say DT giam,
Tdc d6 say DR tang khi ting nhiét do sdy, va Tiéu tn ning lugng riéng SEC giam khi ting
nhiét d6 sdy, nhung lai ting & nhiét d6 cao 90 °C.

Bang 2. Két qua sdy com nhin, véi khong khi siy héi luu 90%

Batch  Air flow Fresh Dried Initial Final Drying DT1/ DR2/ _SEC3/
. : N . . L 1eu fon

No. rate weight weight moisture  moisture  air temp. Thoi  Toe do nang hrong
Mé Luu lu’gng Khéi luong _content . content Nl}iét do ggan séy g )
say KK sy  Truée siv Sausidv Amdo Dau ¢y say say (kg HO/h) M J/ckg H,0)

kedryairh) (k)  (kg)  (%db)  (%db)  (oC) () (keh) OMIkgwaen
1 86 6.515 1.866 319 20 60 38 0.122 276
2 86 6.542 1.759 348 21 70 22 0217 233
3 86 6.866 1.909 331 20 80 20 0.248 230
4 86 6679 1848 332 20 16 0302 @5D)
5 130 6.755 1.801 329 17 60 34 0.146  2.328
6 130 6.930 1.869 337 18 70 22 0.230 2.071
7 130 6395 1613 367 18 12 0.399

1/ Drying time, h

2/ Average drying rate, kg-water/h

3/ Specific energy consumption, MJ/kg-water
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Két luan

Ty s6 4m do tinh theo Model 2 va 3 udc luong sat véi s6 liéu do dac thuc nghi¢m. Nhiét do
sdy va luu luong khong khi sdy anh hudng rit co ¥ nghia dén thoi gian sy, toc do sy, va
tiéu ton ning lugng sdy.

L&i ban thém (caa ngw®i dich [PHH])

Bai béo chi nghién ciru qua trinh giam am va niang luong siy com nhan, khong luu ¥ dén chét
lwong san pham sdy. C6 1& ddy la bai toan kho. Mot nghién ctru sau ndy ciing & Thai Lan i
c6 bao gdm chét luong sdy, nhung chi gidi han ¢ khao sat mau sic nhin sdy, va khuyén céo
nhiét do sy khong nén qua 65 °C dé san phdm c6 mau vang tuoi (golden yellow). Nhung
mui vi thi khong duoc dé cap dén.

Niam 2001 chung t6i tham gia thi nghiém siy nhan & Can Tho;(Hinh P1) nam 2002 c6 quan
sat cac 10 sdy vai thiéu & Luc Ngan, Bic Giang (Hinh P2); nam 2014 va 2018 c6 mua nhiéu
mau nhan sdy ¢ Thai Lan. Tét ca gidng nhau & mau com nhén sy, vang sAm hodc vang nau
ctia duong caramel, c6 thé néi gin nhu 13 "mat nhian". Can nghién ciru thém dé dap ung yéu
cau gitt mau tring trong va vi thom dic trung ciia com nhin. C6 1& phai ding siy bom nhiét,
nhiét d6 sdy khoang 35 °C méi dat duoc cac yéu cau nay...

Say "Nhan da bd", Can Tho, 2001.

[44]
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B
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Am dd nhan, %wb

N
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[ I SR SRS S

-
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0 6 12 18 24
Theoi gian say, gio Luc Ngan 2002

Hinh P1. Hinh P2.

o Aree Achariyaviriya, S. Soponronnarit & J. Tiansuwan. 2007. Study of longan flesh drying. Drying
Technology 19(9)pp.2315-2329.
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7 Cac doan phim video

Céc doan phim video sau dugc tai tir Internet. Ngudn tai liéu ndy rat phong ph,
nhung d6 tin cdy co thé rat khac nhau. Ching t6i dd cb ging chon, nhung c6 thé
van sai sot chon nham. Nén nguoi nghe ---ngoai chuyén giai tri--- can xem xét
k¥ ludng néu mudn Gng dung thyc té. ..

Dé vao cac video clip nay tir Google: ® Hodc chép /gb cac dé twa, ké ca dau “ 7 ;
e Hoac chép /gd dia chi mang, https://....

May Ién ludng

YouTube: “Great Plains Lister Cultivator In Mississippi Delta”.
https://www.youtube.com/watch?v=4S0k6QSofhQ

May tron phan hiru co

YouTube: "Compost Turner TOMCAT Model WN 3000 CT by TOMCAT Chippers"

www.voutube.com/watch?v=81J Cnvai8c

YouTube: “CT718 Compost Turner - full track option”

https://www.youtube.com/watch?time _continue=46&v=Gxgx57SxEms&feature=emb_logo

Trinh dién May tron phan IRRI ¢ Tién Giang, 29-018
https://youtu.be/ifdJbSp8NGe

YouTube: "Aeromaster Compost Turning Equipment"

https://www.youtube.com/watch?v=Z2QK0OgKpmh40

Truc Lin vai du thira cdy trong

YouTube: “Roller Crimping Cover Crops”.

https://www.youtube.com/watch?v=kmrxhdaRohQ

YouTube: “Cover Crop Roller Crimping and Planting video™.
https://www.youtube.com/watch?v=fWO0ofAKESUg

Say nhin

YouTube: “Dried Longan Fruit”.
https://www.youtube.com/watch?v=JqvX7WZJPKs

YouTube: “Dried longan making in Hung Yen”.

https://www.youtube.com/watch?v=wGPKNwjZKLs
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