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KHOA Hf!)C CONG NGH$ 

Al\IH HUOl\lli CUA LUIJl\lli PHAl\I D~M DEl\I !ill\IH 
TRUOl\lli, PHAY TRIEl\I VA l\IAl\lli !iUAT CUA 6101\16 

LUA DMS451 T~I MY THO, TIEN lilAl\lli 
Nguyen Ti~n Huy~n 1 

TOM TAT 

Ml,lc tieu nghlen ct'.ru la xac djnh duqc ltrqng d?m thich hgp de tang kha nang sinh tnr&ng, nang cao nang 
suat giong lua OM5451, Iqp th61 dua ra quy trinh ky thu~t b6n phan cho san xuat. Nghi{m CUu dugc thl!C 

hi~n ru vu dong xuan 2018 den V\I he thu 2019 ~i xa Tan My Chanh, thanh pho My Tho, tinh Ti~n Giang. 
Thi nghiem cluqc bo tri theo kh6i ngau nhien hoan toan (RCBD), gom 7 nghi~m th trc (7 luqng N), m6i o thi 

nghi~m 30 m2
, nh~c l?i 3 Jan. Gi6ng lua OM5451 trong thi nghi~m ctuqc S? Ian v&i luqng gi6ng 120 kg/ ha. 

Thi nghiem ctuqc thl!c hi~n tren n~n phan b6n: 40 P20 5/ ha + 30 ~O (kg/ha) ket hgp v6i cac muc ct~1m: O, 
60, 75, 90, 105, 120 va 135 kg N/ha. Ket qua nghien cliu vv. dong xuan 2018-2019 va V\I he thu 2019 ~i Tien 
Giang cho tMy: mt'.rc d<;Un b6n khac nhau anh lurong ro cMn so b6ng/m2 va nang suat thl,le thu ctia giong lua 

OMS4S1 trong ca 2 vu. S6 b0ng/m2 d?t cao nhat a mtic b6n 90 kg N/ha (423 bong/m2) trong vu dong xuan 
va a rnuc b6n 75 kg N/ha (431 bong/m2) trong vt,1 he lhu. Nang su~t d~t cao nhat (y mi'.rc b6n 90 kg/ha 
(5,27 tan/ha) trong Vu dong XU<ln va O' illU'C b6n 75 kg/ha (4,67 tan/ha) trong Vu he thu. 

Tu kh6a: Gi6ng hill 01115451, phan dfJDl, dong xufln, he tbu, ming suil.. 

1.DM VANoE 
Trong cac yeu to dinh duoog can thiet cho cay 

tr6ng thi d~un Ia m<)t trong nhung nguyen t6 dinh 
du0ng h?n cM 16n nhat Mn m1ng suat lt'.ta. Do do 
quan ly dinh dU'Ong d?IB duqc xem la van d~ then 
ch6t M d?t nang suat cao. Trong cac nghien Clru lien 
quan den cay lua, cac nha khoa hQc da dau tu nhieu 
thOi. gian Va Cong SlrC de nghi.en CUU ve quan ly di.nh 
dwmg d?m hon la cac yeu t6 dinh du6'11g khac, bOi vi 
n6 mang lc;ii hi~u qua cao hon trong dau tu phan b6n 
(Dawson va cs, 2008). Tuy nhien, b6n qua nhieu 
phan d?m khong nhOng kh6ng lam tang nang suat 
ma con lam tang S\,l' xuat hi~n cua sau b~nh h?i, gay 6 

nhiem rr:ioi truOn.g, thoAf h6a dat, t~o nen hi~n tuc;mg 
"phan d?m" dful den mat d?m; neu b6n khong dt'.tng 
each c6 the mat t6i. 60-70% lu911g d?m 6 ca 3 dq.ng: 
NH3, N0 2, N2. f)~c bi~t, nhiem ban moi tnr6ng do 
tich dc;mg nitrat la m()t van de rat nguy h~ (Nguy~n 
Nhu Ha, 2005) . Cac ket qua nghien ct'ru cho thay, 
d;µi,. c6 vai tro rat quan trQng trong vi~c phat huy 
h i~u qua cua vi¢c SU dt,mg phan b6n cho cay tr6ng. 
Cac lo?i phan khac chi phat huy tac d1,mg khi c6 du 
d~ hay b6n d<,tm can doi theo nhu d u cua cay. Vi 
v~y, khi xac djnh cac lo~i phan b6n khac can tren C(J 

s& luqng d~n b6n. Neu chua c6 kha nang tang du9·c 
luQ'llg phan d~m thi chua nen tang cac lo?i phan b6n 

1 Truong Cao a5ng Nong nghi~p Nam b9 

khac (Nguy~n Nhu Ha, 2006). 

Vi v~y, vit;c nghien c(ru hrQ'llg phan d~m phu hqp 
cho cay lua se c6 y nghia quan trQng trong vi~c nang 
cao hi~u qua sir ch:mg phan b6n, t!ng nang suat, chat 
lu911g nong san va mang l?i hi¢u qua kinh t~ cho 
nong dan. Do d6, vi~c nghien ct'ru "Anh hu6ng cua 
lurmg phan cl~m dln sinh trurmg, phat trien va nang 
suit giong /tia 01l15451 t.ai 1l1y 1710, TM11 Giang' la 
rat can thi~t. 

2. VAT U{:U VA PHUONG PHAP NGHIEN CUU 

2.1. V~t li¢u nghien dru 

- Gi6ng lua OM5451 la giong lai giau s~t va chat 
lu911g cao do Vi~n Uta d6ng Mng song CU:u long 
chc;m f?o. Gi6ng dm_>·c tr6ng thi'.r ngh i~m (J nhi~u tinh 
dong bfuig song Cfru Long (f)BSCL) . Giong lua 
OM5451 ctuqc cong nh~ san xuat tht1 theo Quy~t 
djnh s6 456/QD-TICLT cua C1:1c Trong tr9t ngay 5 
thang 11 nam 2010. 

- Cac lo~i phan b6n da lu9ng: d~ ure (46% N) , 

supe Ian (16% P20 5) , kali clorua (60% K20) , thu6c 
bao v~ tht,rc v~t va v~t li~u khac. 

-Di~n tich ru(>ng thi nghi~m: 1.000 m2
• 

2.2. Phuong phap nghien ctru 

2.2.1. B{/ /Ji till nghi¢m 

Thi nghiem du9'C bO tri theo khoi hoan toan 
ng~u nhien g6m 7 nghi~m thtic (7 luqng N) , cac 
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nghi~m tht'.rc l?p l?i 3 lan. Di~n tich moi o thi nghi~m 

(nghi~m thuc) 30 m2• Giong lua OM5451 tharn gia 
trong thi nghi~m duqc s1;1 1an v&i luqng giong 120 
kg/ha. 

- Nghi~m tht'.rc thi nghi¢m (kg/ha): 

Tl: Nen + o N (D6i cht'.rng); T2: Nen + 60 N; T3: 
Nen + 75 N; T4: Nen + 90 N; T5: Nen + 105 N; T6: 
Nen + 120 N; TI: Nen + 135 N; Nen 40 Pz05 + 30 K20 
kg/ha. 

2.2.2. Gae chi tieu theo dOi 

Chi tieu nong sinh h9c: So ch6i/m2 giai doi;in 15, 
30 va 45 ngay sau S? (NSS)' cac yeu to cau thanh 
nang suat: s6 bong/m2, h<,lt ch~c tren bong, khoi 
luqng 1000 hl;lt va nang suat thvc thu (tan/ha). 

2.2.3. Phu'011g phap xu Jy srJ li¢u 

- S6 Mu duqc Xlr ly va phan tfch bing phan mem 
Excel va IRRlSTAT 5.0. 

2.3. Thm gian Va d.ta diem nghi~n Ctru 
- Tum gian thvc hi~n: V1,1 dong xuan 2018-2019 

va he thu 2019. 
- Dia di~m tht,rc hi~n: xa Tan My Chanh, thanh 

ph6 My Tho, tinh Tien Giang. 

3. KET QUA NGHIEN CUU VA THAO LU~ 

3.1. Anh huCm.g clia pM.n d<;lm d~n s6 ch6i/m2 

ctia gi6ng lua OM5451 

Bang 1. Anh huCm.g ctia lm;mg d<;lm d~n s6 ch6i/m2 

vu dong xuan 2018-2019 
Nghi~m So luqng ch6i iJ moi giai doi;in sau 

thuc s1;1 (choi/m2) 
15ngay 30ngay 45ngay · 

ON (D/C) 262 577c 536 
60N 278 592bc 566 
75N 285 666abc 573 
90N 295 705aoc 579 
105 N 317 723ab 583 
120 N 336 737a 604 
135 N 337 741a 609 

F ns * ns 
CV(%) 13,2 11,9 8,2 

Ghi clui: Tren cung m9t c9t srf ]j¢u, cac gia trj co 
dmg /if tl)' khong khac bi¢t co y nghia 6' muc xac 
suit p<O, 05. 

K~t qua & bang 1 trong Vl,l dong xuan 2018-2019 
cho thay & cac mt'.rc b6n phan d?m khac nhau cho s6 
ch6i/m2 khac nhau. So ch6i dao dong tir 262-337 

choi/m2 (giai do?n 15 ngay sau sC;l), 577-741 ch6i/m2 

(giai do?n 30 ngay sau S?) va 536-609 ch6i/ m2 (giai 
do~m 45 ngay Sau S?). 0 ca 3 th(Yi diem theo d6i, giai 
do~m 30 ngay sau S? d?t s6 choi/m2 khac bi~t c6 y 
nghia thong ke so v6i doi cht'.mg, 2 giai doi;in con l?i 
chua nh~ thay c6 St,1' khac bi~t. 

D6i v6i Vl,l he thu ket qua & bang 2 cho thay, s6 
ch6i & giai do?n 15 ngay sau S? dao d(mg tu 257-351 
ch6i/m2; 372-457 choi/m2 (giai do?n 30 ngay sau S?) 
va d?t 386-507 choi/ rn2 (giai do?n 45 ngay sau S?). 

Khac v6i Vl,l dong xuan, trong ~ he thu doi v&i ca 3 
giai do?n thi chi 6· giai doC;lll 45 ngay sau sq. so 
ch6i/m2 c6 khac bi~t c6 y nghia thong ke so v6i ctoi 
chung, & 2 giai do?n con lq.i chua thay c6 sv. kMc 
bi~t. So ch6i d?t cao nhat & cong tht'.rc b6n 105 kg 
N/ha, 120 kg N/ha, 135 kg N/ha, d?t 491-507 
choi/m2 

Bang 2. Anh huCm.g cua 1UQ'11g d<;lm Mn s6 ch6i/m2 

vu he thu 2019 
Nghi~m So lrn;mg ch6i & m6i giai do?n 

thuc sau s1;1 (ch6i/m2) 
15 ngay 30 ngay 45 ngay 

ON (D/C) 257 372 386c 

60N 263 407 417bc 

75N 278 432 474ab 

90N 293 437 433ab 

105N 327 442 49P 
120N 330 454 494a 

135N 351 457 507a 
F ns ns * 

CV(%) 14,8 10,6 8,5 

Ghi clui: Tren dmg m(Jt c(Jt stf li&u, cac gM 1:!1 c6 
cimg kf f:l)' khong kluic bi¢Jt c6 f nghla 6' muc xac 
suatp<0,05 

3.2. Anh hu0ng cua lm;mg d<;lm d~n cac y~u tO 
ciu thanh nang suat va nang suat gi6ng lua OM5451 

Nang suat lua la mot trong cac yeu to bt anh 
hu6ng ro r~t bfu cac bi~n phap ky thu~t. Trong thi 
nghi~m. nang suat la chi tieu duqc dung de danh gia 
SI! sai khac gifra cac yeu to thi ngfo~m. Nang suat Ilia 
dtIQ'C t(;lO thanh fir cac yeu to: SO bong tren don Vi 

di~n tich, so hl;lt tren bong, ty I~ hC;lt ch~c va khoi 
luqng 1.000 hl;lt. Khi cac yeu t6 nay d(;l.t toi tru thi 
nang suat lua se dq.t cao nMt. 

Trong cac yeu t6 du thanh nang suat thi so 
bOng la yeu to quyet dinh nhat va s6m nMt. So bong 
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c6 th~ d6ng g6p 74% nang suat, phan con l<;ti duqc 
quyet dinh b6i s6 h?t va kh6i luQ'Ilg 1.000 h?t. S6 
Mng hinh thanh do 3 yeu to: m~t d(> s?, s6 nhanh de, 
cac dieu ki~n ngo?i canh nhu phan b6n, nhi~t d<), 
anh sang ... (Nguy~n Hfru Teva cs, 1997). 

Kel qua & bang 3 va 4 cho thay, khi tang lm;mg 
d(;lm b6n thi so bong/m2 deu tang. Trong Vl,I dong 
xuan 2018-2019 s6 bong d?t thap nhat la 340 
b6ng/m2 (doi chling), s6 b6ng tang dan & cac 
nghi~m thuc tiep theo va d?t cao nhat la 415 
b6ng/m2 (muc d?m 135 kg N/ha). Vt,1 he thu cling 
c6 ket qua tm:mg w, s6 bong thap nhat quan sat duqc 
fl nghi~m thuc doi chling 349 bong/m2. So bong/m2 

tang cling v&i ltrQ'Ilg d?m b6n tang va dc;i.t cao nhat & 
cOng tht'.rc b6n 90 kg N/ha 432 bong/m2. Nhu v~y, 
d~1m c6 anh hu6ng kha ro t&i so b6ng/m2 va sai khac 
c6 y nghia thong ke so v&i doi ch(mg trong ca 2 Vl,I 

dong xuan 2018-2019 va he thu 2019. 

Bang 3. Anh hu&ng cua lw;mg d(;llll den cac yeu t6 
rau thanh nang suat va nang sua'.t Ilia V1,1 dong xuan 

2018-2019 
Nghi~m S6 Soh<;lt Khoi Nang 

thuc bong/m2 chac/ hrqng suat 
(bong) bong 1.000 h?t thl,l'C thu 

(g) (tan/ ha) 
ON 340c 50d 26,0 3,87c 

(D/C) 
60N 375bc 64<1 26,9 4,90ah 

75N 380bc 653 26,4 5,203 

90N 423a 653 26,8 5,273 

105 N 397ab 61ab 26,4 5,13ab 

120N 408al> 56b<.· 26,l 4,67ab 

135 N 415ab 53cd 26,2 4,53bc 
F · * ** ns ** 

CV(%) 6,0 5,4 1,6 8,1 

Ghj chu: Tren cilng m(>t c9t s<f Jj(}u, cac gia !Ji co 
cling kf 4t khong khac bi~t c6 f nghia 0- nuJ-c xac 
sua'tp<0,05 

S6 h?t chac/bong thu0ng ph1,t thu<)c vao cac yeu 
t6: luqng d<;lm b6n, cuOn.g d<) anh sang va di~u ki~n 

ngo?i cci.nh. Moi giong lua yeu du m()t luqng d?m 
nhat djnh de sinh tru&ng va hinh thanh nang suat 
lua. VuQt qua gi6i h?n yeu cAu se lam giam so h~t 
cbac. Neu cucmg d(> anh sang giam, ho~t dong quang 
hQP g~p tr& ng?i, ltrqng hydrat cacbon hinh thanh 
khong dap Un.g du cGng lam so h<;lt chac/bong gifun. 
Cac dieu ki~n ngo<;li ca.nh: nhi~t d(>, h?n han, mua 

bao, sau b~nh deu c6 anh hu6ng xau t6i so hc;i.t chac. 
Ket qua cho thfly: So h~t chac/b6ng c6 chieu hu6ng 
giam dan khi tang lu9ng d?m b6n nhung deu cao 
hCY11 khac bi~t co y nghia thong ke so v&i doi chtrng. 
So hc;i.t chac/bong bien d()ng tir 53-65 h?t/b6ng (v1,1 
dong xuan) va 44-55 hc;i.t/b6ng (V\l he thu). 

Bang 4. Anh hu0ng cua lw;mg d~ den cac yeu t6 
-!. thanh n~ suatva nan..i? sua'.tlua vu he th 
Nghi~m S6 So h?t Khoi Nang 

thuc b6ng/m2 ch~c/b6ng luQ'Ilg suat thvc 
(bong) (h<;lt) 1.000 thu 

h?t (g) (tan/ha) 
ON 349b 44d 26,3 3,53c 

(D/C) 
60N 406fl 55a 26,7 4,53(' 

75N 43P 53ab 26,0 4,67a 
90N 4323 4gcd 26,2 4,4Qab 

105N 423" 53abc 26,2 4,6oa 
120N 427a 491>c 26,1 4,28ab 
135N 4233 491ic 26,3 3,99b 

F ** * ns ** 
CV(~ 7,6 8,0 3,9 5,8 

Ghi chu: Tren cimg m9t c9t s6' li¢u, cac gii bi c6 
Cling kj tµ· kh6ng khac bi¢t CO j nghla 6 muc xac 
suit p<0,05 · 

Theo Nguy~n Thi PhuQ'Ilg (2010) , khoi luQ'Ilg 
1.000 h?t duqc quyet dtnh b&i d~c tinh cua gi6ng va it 
bi anh hu&ng b&i dieu ki¢n moi truOn.g, kY thu?t canh 
tac. Con theo Nguy~n Ngoc E>~ (2008) thi khoi luQ'Ilg 
1.000 hq.t bien thien t:tr 20-30 g. E>~c tinh khoi luqng 
1.000 h?t it chju tac d(>ng cua dieu kien moi truong 
va c6 M s6 cli tn1y~n cao (Nguy~n Dinh Giao va cs., 
1997). 

Theo Yoshida (1985) khoi luQ'Ilg 1.000 h?t tuong 
d6i 6n dinh do kich thu&c h?t, kich thu&c vo trAu 
duqc khong che ra'.t nghiem ng~t b&i d~c tinh di 
truy~n cua gi6ng lua, h?t khong the sinh tru&ng 16n 
hCYl1 kha nang cua VO tra'.u du cac dieu ki~n thu~ 1¢ 
hay kh6 khan va nguon cung cap dinh duong nhu the 
nao ct1ng khong anh hu6ng. 

Ket qua theo doi chi tieu nay duqc ghi nh~n 
trong bang 3 va 4 cho thay: trong cung m(>t giong, 
luqng phan b6n khac nhau kh6ng anh hu6ng den 
khoi ltrQ'Ilg 1.000 h?t ctia giong lua OM5451. Ve nang 
suat nang sua'.t la m<)t yeu to t6ng hqp cic yeu t6 
trong qua trinh sinh tru6ng, phat trien (y ca hai thOi 
ky sinh tru&ng sinh du0ng va sinh tru6ng sinh thl!c. 

- - ',; ,,2 - - ' ; 
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Ket qua nghi~n cw thu duqc la: Khi tang luqng dt;lm 
b6n nang SUat CO XU hu6ng giam d~n nhung Vful Cao 
hon so v6i doi cht'.ing khac bi~l c6 y nghia thong ke. 
Nang suat tJwc thu (Bang 3 va 4) & cac muc b6n d~ 
khac nhau dao d(>ng trong khoang 4,53-5,27 tan/ha 
(Vl,1 dong xuan) va 3,99-4,67 tan/ha (Vl,1 he lhu). 
Trong V\1 dong xuan nang suat dt;lt cao nhat 5,27 
tan/ha (mU:c d(;lm 90 kg N/ha). Tuong tt.,r, trong V\1 

he thu nang suat cfmg dt;lt cao nhat 4,67 tan/ha (mtrc 
dt;lm 75 kg N /ha). Qua cac ket qua tren co th~ khang 
djnh rang: cac muc b6n dt;lm kbac nhau da c6 anh 
hu6ng kha ro den nang suat thvc te cua giong lua 
OM5451 b;ti Tien Giang. 

Bang 5. Hi~u 1~ cua cac mtlc phan d~ den nrutg 
,.( • 6 suat cua J?i ng lua OM5451 tai MvTho, Tien Giang 
Nghi~m Dong xuan 2018- He thu 2019 

lht'.rc 2019 
Nang Tang Nang Tang 
suat nang suat nang 

thl!C thu suat tlwc thu suat 
(tan/ha) so v6i (tan/ha) so v6i 

BC(%) E>C 
(%) 

ON 3,87C - 3,53(.'. -
(E>/C) 
60N 4,9oab 26,6 4,53a 28,3 
75N 5,203 34,4 4,67a 32,3 
90N 5,27a 36,2 4,40ab 24,6 
105N 5,13ab 32,6 4,60a 30,3 
120N 4,67ab 20,7 4,28ab 21,2 
135N 4,53bc 17,1 3,99b 13,0 

F ** - ** -
CV(%) 8,1 - 5,8 -

Chi chri: Tren Cling m9t c<)t so' li~u, cac gia tr/ c6 
cimg kY tµ· khong khac bi¢t co f nghia o· mrfc xac 
sua't p<O, 05. 

Ket qua danh gia ve hieu hJC cua phan d(;lm doi 
v6i cay lua duqc ghi nh~n trong bang 5 cho thay, cac 
nghi~m thtrc c6 b6n phan dt;lm cho nang suat tang 
cao hon so v6i d6i cht.lng (khong b6n dt;lm) tU 0,66 -
1,40 tan/ha (tang 17,1-36,2%) 6 V\l dong xuan va 0,46-
1,14 tan/ha (tang 13,0-32,3%) & V\1 he thu. E>ieu nay 
cho tha'.y anh hu&ng rat tot cua vi~c b6n phan dt;lill 
cho cay lua tren dat phu sa t:(;li Tien Giang trong ca V\1 

dong xuan va he thu tren nen b6n cho 1 ha la 40 kg 
P205 + 30 kg KiO. Vi v~y can thi~t phoi hop d6ng thO'.i 
cac chat dinh du&ng mot each can doi trong b6n 

phan cho lua de g6p phan tang nang suat va dt;lt duqc 
hi~u qua phan hon cao hon. 

4. KETW~N 

Ml'.rc d<;t.m b6n khac nhau anh hu&ng ro d~n so 
b6ng/m2 ciia gi6ng Ilia OM5451 trong ca Vl,1 dong 
xuan 2018-2019 va he thu 2019 tt;li xa Tan My Chanh, 
thanh ph6 My Tho, tinh Tien Giang. So bong/m2 d?t 
cao nhat & mt!c d?m b6n 90 kg N/ha (423 bong/m2) 
trong V\1 dong xuan va & muc d?m b6n 75 kg N/ha 
(431 bong/mZ) trong vt,L he thu. 

Mt'.rc d~m b6n khac nhau anh hu&ng ro r¢t Mn 
nang sua'.t lht!C thu cua giong lua OM5451 trong ca 
Vl,1 dong xuan 2018-2019 va he thu 2019. Nang suat 
dt;lt cao nhclt 6' mt'.rc d?m b6n 90 kg/ha (5,27 tan/ha) 
trong Vl,1 dong xuan va o· muc d?m b6n 75 kg/ha 
(4,67 tan/ha) trong Vl:l he thu. 
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KHOA HQC CONG NGH~ 

INFLUENCE OF DIFFERENT RATES OF NITROGEN FERfIUZER ON GROWING, 
DEVELOPMENT AND YIELD OF OM5451 RICE V ARIEIY IN WINTER-SPRING 2018-2019 

AND AUTUMN-SUMMER 2019 IN MY THO, TIEN GIANG PROVINCE 

Nguyen Tien Huyen 

Surrunary 

The study aimed al detennining the appropriate amount of nitrogen to increase grov11th and yield of 
OM5451 rice and to introduce the fertilization technique to production. The study was conducted in winter­
spring season 2018 (dry season) and summer-autumn season 2019 (wet season) in Tan My Chanh, My Tho, 
Tien Giang. The experiment conducted in the randomized complete block design (RCBD) with seven 
treatments (of different N rates) and three replications; area of each experimental plot was 30 m2

• OM5451 
rice variety was directly seeded at the rate of 120 kg/ha. Basal fertilizers were applied at: 40 PP5 + 30 kg 
K20 (kg/ha) combined with different nitrogen levels: 0, 60, 75, 90, 105, 120 and 135 kg N/ha. Research 
results in the winter-spring season in 2018-2019 and summer-autumn season in 2019 showed that different 
levels of nitrogen fertilizer affected the number of panicle heads per m2 and the actual yield of OM5451 rice 
in both winter-spring season and summer-autumn season. In the winter-spring season the highest number 
of panicle heads/m2 was observed in the treatment of 90 kg N/ha (423 panicle heads/m2); meanwhile, in 
the summer-autumn season at the treatment of 75 kg N/ha (431 panicle heads/m2). The highest yields 
were observed at the applications of 90 kg N/ha (5.27 tons/ha) and 75 kg/ha (4.67 tons/ha) in the winter­
spri.ng season and in the summer-autumn season, respectively. 

Keywords: OiV/5451 nce valiety, nitrogen fe1tilizcrrate, winter-spring, autumn·summe1~ yield. 
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