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Table 1 The basic properties of fertilizers used in the experiments

s SRt & N(%) K% (mm) Rat? ?fmjﬁc(z)in &/E
Fertilizer ° Particle-size 24 hrs at 25C Note
In water
ZBERER (U) 46.0 Bk 100 wREN
RERE (USG) 46.0 11 100 B
PR GRIR E(PCU) 33.8 11 86.4 B
WRABREE (SCU) 34.0 p 42.0 ;ﬁzgg}g
ST X8 (IBDU) 31.8 0.7—2 10.2 i*ig‘tﬁi{

* IBDU ¥ RECERIREAKER L M {ER KR (BC)—BHe X, ERREERE(ALDN 81.3,ATH
AE,RPELHDT KT HATRAHELAR,

(=) AERENRAS

LRBEHBEEROWR KRB 5x15[¢(ER) x HE) EX &%, SFA%RATL 2.5 AR,
RENBR AT MAFHER L REFMAX KT REERBE. AR 6 MEE: (DR,
AREREE; () FBREUISKHE: 1/3 H0B>1/3 2 BEA8-1/3 BIE; GORRREUSC)—REBH K
6 B (OBMEAGRRE(PCU)—RELEN 6 BX; C)REQERERE (SCU) 56 BXTRERME;
(O)FTXHR(BDU)S 6 XTI RRE. HMEEREER 1 mARiT L/ MEEMA 1 7 KHPO, fE
KB. 88— 15 AN EE, 3704 B9, 2 BB R 1 0 AR R TR 17 R B M R T
Y E. & TN -N, RER B ERR S ¥ L WRS, B 2 XKL, BERPORATE
BB S TRE, AEMEN KL EER S R, T NHI-N A 2M KOl §IR, MgO il
2% U TR ML > R M A 5 > BN BB R S 3K 4> DA 100 SRR £ o NHI-N BRBER,

LRBENBE—EZRIENS BBNNOEENT  RA20x20 (pxHEXK) 4% SFAERT
T 6 AFF, ARABR, LEBMEESEMLE, +XRES, FRARY2EN/&, KERARY 13X
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K> UNEEN 5.47%0 BEROB«HIEHRT,
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W FESNE R KBEHK GRS, — MR ERGEEE, 5 — MR AEEE, BLNER
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Table 2 Chemical and physical properties of soils in the field experiments

A3 A T ARR 1L (% '
Locality Soil 'I'Etil{?rc pil & N(%) OJHII\Ar‘lIii((%)) (mcg{:‘ICUUg)
3 : Rt 7 < -
%mmlz&ﬂmhrmeable paddy soil L 6. 0.151 2.58 21.37
; 0 HE . -z <
L#> RB | pleached paddy soil | BBERL 6.5 0.147 2.75 20.85
4 i ] x . :
HM BRI Red sarth B R 6.5 0.149 2.59 8.83

=, R

(=) KRERFRHH#ALE

KEEHOHAEREERRTFRUER OB BER, TEMBECROEFRE B
R FRAMSS, ERZHRERERBINY HR—ZRRBURR S 4 K %
ERHELENENHNRELE.UBEFDARE BN FOINER, HEEE —EN
W, X THRRIENHELIENEDNREL R, UFERE RN ERR, XH
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Fig, 1 Dynamic variation of NH!-N in soil in pot experiment for rice
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Fig. 2 Dynamic variation of tota! supply of N in soil in pot experiment for rice
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Table 3 Treatment and design of the experiments

M (CK) -
EEREMKRE Q) 1/3 XmE,1/3 53 880E,1/3 AR .
RENEEE(USG) FIAKBPREE N,/ NE LITHENHE,& 6cn
wEEaEREEREPCU) S5RERERAR
MEEMREERE (SCU) Hém t+EEBK
RTXZHRB¥E (IBDU) Hé6cm +ERBKE

* EANREL, S L NMHLN R AR 15,12,10 /T N/H, ST M B84 40 7 /@,KCl 20
Fr/@tEmi.

x4 RREBRSETRE RN X ERR HE (N &)

Table 4 Effect of slow-release urea on N supplying Status in seil in pot experiment (mgN/pot)

amom | (SEER | sup 2 WL
g3 FERFLXR) Maximom (ERLR55K) (EBLET0X) (BB IF93K)
Treatment Initial tillering tillering Elongation Booting stage Milky ripening
stage (13DAT*) stage (35DAT) stage (55DAT) (70DAT) stage (93DAT)
438 NH?-N NH?-N in soil
! CK 85.6+12.8 25.1+1.2 9.8+0.3 8.940.3 8.040.3
U 341.3+6.3 141.747.5 15.640.2 18.240.4 12.540.4
UsG 874.64-14.2 424.2426.8 32.241.8 24.940.4 18.340.6
"pPCU 907.2410.5 452.1+19.2 26.110.7 22.610.6 26.941.3
ScuU 471.643.3 94.74-10.3 13.7+40.8 15.240.4 13.140.4
IBDU 501.318.6 20[5.4:[:11.1 15.440.3 16.81+0.5 19.9+1.0
ABEERKR AN N RO L3 +IRE)
N accumulated in rice plants (aerial parts + roots)
CK 80.6 206-1 317.1 282.7 319.9
U 90.5 590.2 764.2 1020.4 1094.1
uUsG 113.5 811.8 1096.4 1076.9 1117.6
PCU 103.0 794.2 1184.9 1168.8 1195.2
SCU 99.8 601.1 761.2 882.4 879.1
IBDU 66.4 693.5 970.1 956.1 1136.9
BRSO R(LIN NHI-N + KBRIERRHNE)
Total amount of N supply (NH}-N in soil + N accumulated in rice plants)
CK 166.2 231.2 326.9 291.6 327.0
u 431.8 731.9 779.8 1038.6 1106.6
USG 988.1 1236.1 1128.6 1101.8 1135.9
PCU 1010.2 1246.3 1211.0 1291.4 1222.1
SCU 571.4 695.8 774.9 897.6 892.2
IBDU 567.7 893.9 985.5 972.9 1156.8

* DAT = Days After Transplanting,
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S AFEHRNABRENBEOES, FMEREENARER T WHF RAMEEE
FINE R ERR, AL NH-N SBEIEE) T SRR G 8B R TEIR
LEBRREN I MERENRROET  AREERSNINEREREIERRS
NH-N FIAMRE, ENETERFREAN NH-N B, GERUMEMFHRRBNR
BB N8 T A REBREHNG NH-N &, RRFA— RSB EEE
% T JLo Bt 45 M L &b 20 A RS SR G 1 g D TR/, E R RER T 213 1 3
NH{-N BT, T ARKBEXES™. ME 4+ ME 1 FLIEN, 3 #KKEL PCU
%t 41 NH{-N 5t SR, M8 EI 9 884, PCU b SCU M1IBDU E&ii—
UL EAR RSN BERA,HERMES 55 X, MEARTH, KBERERETAR
BE, XL 8B NH-N §BSERK, LR KBRRENEAEERE Wi L&
tTaith NHI-N B EAKARBREKHENERSIER SN E, BEEX &L 2K
R QB B R A RLEO R E R R R SR B2 R 2 NEHERIEN , PCU
REEMENARE SCU f1 IBDU BE%, EEHRGE 3 M A KB AERY.—H
BREEEREN/KTE, IBDU £ SCU 2%, FSREHAT T SCU, EIMERM
%5 BBRRGETEARRMABERHESR

Table 5 Effect of slow-release urea on ricc growth in pot experiment

swnm | (SRER | s 2 _Em
bk (ERELISXR) Maximom ti- GERES5K) (E\EF70K) (EBIG93K)
Treatment Initial tillering Ueri N Elonggation stage| Booting stage Milky ripening
stage (1SDAT*) (°35“[§ A?r")g" (35DAT) (70DAT) stage (93DAT)
BEESE R (%) N% in rice plant
CK 2.74 1.39 0.90 0.75 0.67
8] 3.22 2.72 1.37 1.55 1.22 .
USG 3.29 3.06 1.87 1.54 1.19
PCU 3.69 3.10 2.05 1.67 1.26
SCU 3.55 2.60 1.44 1.28 1.01
IBDU 3.59 3.32 1.69 1.42 1.23
FHEGL/R) Dry matter (g/pot)
CK 2.94 14.83 35.23 37.69 47.75
U 2.81 21.70 55.78 65.83 89.68
USsG 3.41 26.53 58.63 69.93 93.92
PCU 2.79 25.62 57.80 69.99 94.86
SCuU 2.81 23.12 52.86 68.94 87.04
1BDU 1.85 20.89 57.40 67.33 92.43
Ay BER Tiller number
CK 16.3 22.0 26.0 25.3 —
U 19.7 37.7 40.3 40.3 -
USG 21.7 47.7 49.3 44.3 -
PCU 18.0 53.3 57.7 49.7 -
SCU 17.7 42.0 43.3 42.7 -
IBDU 10.0 51.0 55.2 19.3 -

* DAT = Day: After ‘I'ransplanting,
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#IET PCU, ifi SCU R—ELATHMRIAF, ¥ 3 < R0 R =30 & 8 IR R AR %

BABfE—E B AIRIEH: (D RENEHEEHBER D &, EXBR TP ZITS PCU

MRLUUE SRR, EE T HALE; ORBREFEEZENARRE 1/3, LN

MBRECGN BB B EREE SRR IARENE, KBRS RS SCU MR,

HEEETHP-E-—ERHBERSTHKE; BEREERR, MERERENE, ST
6 H-BROERFTERRRO~ENE"

Table 6 Rice wheat grain yield as affeced by N source and application
method under rice-wheat rotation system

R A i) P T G INFE R
Locality Treatment Rice grain Wheat grain
/42 &/pot
CK 43.87+0.71 5.7540.44¢
oot 1L U 74.36+1.76abcd 21.2240.79bed
(ERIRR) UsG 81.774+0.84a 22.9441.03abc
PCU 78.00+ 2. 38ab 24.4940.50a
sCuU 72.10+41.06abcde 23.354-1.33ab
IBDU 75.9942.00abc 19.7140. 30de
fF/8 jin/mu
CK 9544 4c 3874 11¢
TR EIX KB BT U 1048+ 6a 633+11a
UMZRE) UsG 984+ 11bc S6143lcde
PCU 993411abc 6284 3ab
scU 10344 10ab 589+ 14c
IBDU 10034-9abc 564+ 8cd
CK 548+ 42abc 201+ 14e
U 5994272 3704 2a
U 506+ 29 4417b
LAERE o 3ot 20 ey
ChE ) il 23
scu 5624 15ab 295415¢d
iBDU - _
CK 736+31e
U 779+ 21bed
N U
Wi E kB 53 zggi;:b
ONERED) he 2%
SCU 7954 35abc
IBDU —
%5 /14 g/microplot
CcK 18.68+1.55d 10.844+1.31¢
LHAEARE U 34.2841.66a 20.4541.86ab
BB UsG 29.66+3.11ab 21.5841.64a
PCU 26.0947.05bc 20.3041.59%bc
sCU 25.1942.47bcd 19.6541.72abed

* RERBHBTE,RPBIEN 2155

** RH Duncan KFHLESHN T3, HRFERRERTD &,
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SCU F1 IBDU,{A{&T PCU, X BisH FMEERIE Y OB R MR KURE, FERE—
KA R LRI G K T HBR K S KR

kMR ENKBERKOER  ABEENEKREOSER. THENSER
(% 5) SEEGNTBNEEEBWHNXR, LEEEMH A REEX A HHEHK
#9,(d0 PCU f1 USG) RO M. THEMSEEMLBE; K2, SCU f1 IBDU &
BHNABVBEBEK. LMK, TUEURSRBSRMK, X PCU RHEH
HESESKENERSEHE SCU 1 IBDU BEHERNhiH. MTHETR & M
ROKF F A AT DL B X — Ao

(=) B—RBETERREN-RME

BaER. NNIAHEXRBERILTER 6o EARKBET,SHELEXN KB B
MEEEXEL, BE BT LOREE, HAREXRTSAR & EELEZ R
EREXERAMERFEELEERN/NRKREH, PCU —RE BN FRBOZREF, 2
EZNETEBRESREA.AIMFNERLINA L EARBRE, KBS B RE
B HEBRORR,

EEREFL T, KIEN/NERFREM L EKE FEHEE, 0 PCU —RE K H
BRESKRKEM™ 15% £4, SCU Bt ¥ BEREED KEM™ 10% , HEFIBEVLAE
(P=5%); {8 IBDU BEHNHRERE, ERELET, KBENNENBERREE
RED XM Ao

(=) FMEENEN

BT RBEEEZBBHF IR, A S EYMRKUE, EERE—Bo#5
BREAELEDOT, TTREERKRE, XRBE . BMOK/MNERBRHER KB,
BEAR.RBEELRPPFLAL, GRLA K. R7HAREFRKH, IBDU BEXK
BALEBEAES TR 2.7 45,1 SCU f1 PCU XM BIE 84% F1 44% , HR
gt ERREEKE (P=1%). EAMEZHTRIEKBOEHAALKARITERA
R.AWEHHm™AN IBDU, HBHENBRE 9%, ERXMERHRETRELRTR

7 B ERETEHENEN"

Table 7 Residual effect ot slow-release fertilizer on grain yield under rice-wheat rotation system

Ba=#/** Rice grain INEF=R** Wheat grain
. LRAR AR AR YN R AR N R
. pot experiment plot experiment ricroplot experiment plot expériment
Treatment
Ak | TH33 B Fr/e LERS IR HERS FE K ol LERS) 4
g/pot % jin/mu % g/microplot % jin/mu %
CK 20.1440.17¢ 100 [625+11c 100 11.06+0.86b 100 1704 2¢ 100
U 26.9140.28cde| 133.6 [647+3c - 103.6 ]10.2440.64b 92.6 1774 21bc 104.1
usG 28.5441.32%a | 141.7 [639+8¢ 102.2 [14.314:0.96a 129.4 224430a 131.8
PCU 28.93+4-0.77¢ 143.6 {653+ 11abe 104.4 [12.86+2.84ab | 116.3 2044-11ab 120.0
ScuU 37.03-k1.11b 183.9 (6754 3ab 108.0 (11.7141.53ab | 105.9 194£11abc 114.1
IBDU  [54.554:1.59%a 270.9 [681+11a . 108.9 - — — J —

¢ PRIX 0CHTE,FHMIBY F1S:.
** £ H DUNCAN EHELELITE,HARAZERTARIDN,

»
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ROBRBRURHBERETRERALERT™E, ETREEX/NERNG R MAX
1 ON X RBR S RKE,LKBEAR,

(B) B—ERFTEIAREOERF AENEFYE

#Z 8 FIN TR -—ZRET DR EEREUNEER, SFEMNAHEERKZER A
R REFHE, MNEEXEARENEERPRELTEX RGN SRE (BIXE
T HNERFEEERAKEEMNER, SERRBHN S REZ LAY B S S8
BNES R, EEARFHT XM RLERRZETERB S, HARREDN EET
R K ARG TER. LLEHEMES, REER XN R, MEX BRI
Rt bk BE Ko ,

SRESENB ERENER, B PCU —REEER YRR, ARXMNARHLE
o WEARF, UFAWN PCU MERFAEY 74% , F£NE LN 63%, SCU M
IBDU BHEIEKRE L5314 50% M1 62% 5 T/ANELFRIN 57% R 30%, FAHEIRE
TL.REMNARLEARKEL , MEFMREL LRHEHORE, ZMRIEHERFA R
TEmE B4 28—31%, fE/hE L 33—48% ; EEZ AL FREIMERE, BRY =/
KRR AR 32—43% ,EE/NE ERHE 16—23%, De Datta IR "N IERH, &R
R AL A [E#o. Bartholomew ™ ZER{E E MBI TEXMER . ARWEEF A
KL AABOERRE,E Octli NP, KERHETERNRHAREBEDOEKK, X
L EERAGT . EMRATRS, 5T EACE T Z 8, 3 O RBCR A4 R &

RMNEWERFELH EHRBRIA, PREGKEIRE PCU BENERMAE &
BORE 79% . 1975 ERITERBHRX R EHTHRIERE LBE TRIFNE R
B, KB HBUETB D TRIERE,

# 8 BREREFRE % 6 HABKULE 8 ER). W& 8 hELIBH,.ERH
48 AEED EREFREERENAH, EEBEL T, RELNEREFXES
Fht, mEENLE FARAARMEY, IaEETREL; ERZRNER
HAEE, ERFAILERRERENK R RE R KRR & 7 SR b 2 R AL
BB ROES. BRELSERMNBEXNER. LFHRRE EFHRE BEE T R
A

(R) kR H &K BERD .BEVHE

MEL ERB R RE KRR E PCU FERB AR KX h B0 B BRI BRI, BRI A
R, T B RRUNER R MR E, REWARKY, EREL ERRREBRE
ERATERTINE RSN, MERXENNRARNRE, B KREREEX
15.8 7, B B/AERKREE 9.7 FL.B=ZFARRKEE 10.8 T, Z2EHtRiitl
BE 363 T, PHEBREEE 121 FL. 5B HARRTEN 27% £46, XRALT
B R A R, E—RIEF 15 FR/ENERAET, SIETARZENBIR, LLK
EhEE, WTMIET BB BRR AR, HILER KRS HEE RO L E,RE
A7 AR R 3R 0 R BB 2 o

EARBE—ZRELET, SR EIEDRBSRG PCU R 2 IER R
BSABOBREHE: B E, =B RAMERR AREEH, ifi SCU M IBDU 51
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Table 8 Utilization rate of fertilizer N and efficiency

BT N & REENNE
R 1 5 R i N absorbed by plants N from ferltiizer
Locality and soil rea
il * 221 att 3] * i A
rice wheat rice total rice wheat rice total
CK 0.77 | 0.12 | 0.29 | 1.18 0 0 0 0
ER TR REL U 2.43 | 0.87 | 0.41 3.71 1.66 | 0.75 0.12 | 2.53
Permeable paddy soil USG | 2.64 | 0.91 | 0.43 | 3.98 | 1.87 | 0.79 | 0.14 | 2.80
PCU | 2.54 | 0.94 | 0.43 | 3.91 1.77 | 0.82 | 0.14 | 2.73
scu 1.97 | o0.86 | 0.63 | 3.46 | 1.20 | 0.74 | 0.34 | 2.28
IBDU | 2.26 | 0.51 | 0.88 | 3.65 | 1.49 | 0.39 { 0.59 | 2.47
CK 15.8 9.7 10.8 36.3 0 0 0 0
HHMX R FEREL U 21.4 18.6 11.7 51.7 5.6 8.9 0.9 15.4
Permeable paddy soil UsG 20.5 15.0 11.1 46.6 4.7 5.3 0.3 10.3
PCU | 20.5 | 16.9 | 11.9 | 49.3 4.7 7.2 1.1 | 13.0
SCU | 20.4 | 16.1 | 12.5 | 49.0 1.6 6.4 1.7 | 12.7
IBDU | 20.0 | 14.7 | 13.1 | 47.8 4.2 5.0 2.3 | 11.5
CK 1.1 4.8 - 15.9 0 0 - 0
U 15.2 9.1 - 24.3 | 4.1 4.3 - 8.4
TERAAL usc | 16.2 | 7.0 | — | 23.2 | 5.1 | 2.2 — | 7.3
Bleached paddy soil | poy; 4 163 | 7.7 | — | 240 | 5.2 | 2.8 — | 8.0
scU | 14.9 6.8 — 21.7 | 3.8 2.0 - 5.8
CcK 12.5 0
U 15.9 3.4
Mﬁdmﬁﬁﬁ usG | 18.5 - 6.0 -
PCU | 20.4 7.9
scU | 16.7 4.2
T U 1003.3 | 224.6 — {1227.91{163.9 | 206.1 — ] 370.0
Bleached paddy soil UsG | 1016.3 | 278.2 —  |1294.5|253.4 | 243.2 - 496.6
PCU | 1059-8 | 247.1 — 11306.91256.7 |229.7 — | 486.4
sCU | 924.2 207.4 — |1131.6{136.8 |]174.0 —  ]310.8

* BT ERED .19, RO LB RN SR BRIBRRE LXK,

BUBHERRE . FHOP BN AR ARMHE R R RTEK. Wels FBRIAR
BURREY SCU MRBIF, HEEXR, KEENAEERAAEFERAKE, MEERE
M B 4 3 B o T 5 T SR B S T R L AR SR i A R B SRR 3R 0 UK BKUE » W R FE
HER HN—HER K #,
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JBOSEIF AR N
of N for grain yields under rice-wheat rotation system
AR N Bt 5 N (%) HF) (%) TH L PR R T/ N)*
N from fertilizer in terms Utilization rate of Efficiency of N for grain
of N accumulated : fertilizer N production(jin grain/jin N)
3] *® B ait n *# &it K] ’ *
rice wheat rice total rice wheat total rice wheat
g8 N/#& g N/pot
0 0 ] 0 — - —_ 66.3 55.4
68.3 86.2 29.3 68.2 69.6 57.7 68.4 35.6 28.2
70.8 86.8 32.6 70.4 77.9 60.8 75.7 36.1 29.1
69.7 87.2 32.6 69.8 74.2 63.1 73.8 35.7 30.2
60.9 86.0 54.0 65.9 50.0 56.9 61.6 42.6 31.4
65.9 76.5 67.0 67.7 62.1 30.0 66.8 39.1 44.6
Fr N/& jin N/mu
0 0 0 0 — — — 70.2 46.4
26.5 47.8 7.7 25.9 38.0 59.3 51.7 57.0 39.3
23.0 35.3 2.8 22.1 31.4 35.3 34.4 55.8 43.2
23.0 2.6 9.3 26.4 31.4 48.0 43.4 56.3 43.0
22.5 39.3 13.6 25.8 30.7 42.0 42.0 59.0 42.3
21.0 34.0 17.6 24.1 28.0 33.3 38.4 58.4 44.4
0 0 - 0 0 0 0 57.5 48.0
27.0 46.8 - 34.4 34.2 35.4 34.8 45.8 47.0
31.5 31.3 - 31.4 42.5 18.3 30.4 36.3 51.6
31.9 36.7 — 33.4 43.3 23.4 33.4 38.5 48.7
25.5 28.5 — 26.4 31.7 16.1 23.9 43.8 50.4
0 0 ‘ 68.6
21.6 34.3 7.0
32.6 - 60.3 — 50.6 -
38.8 79.0 471
25.3 42.3 55.4
mg N/fff mg N/micreplot
16.3 44.7 — 30-1 27.3 34.4 30.8 34.2 91.1
24.9 47.2 — 38.4 42.3 40.5 41.4 29.2 77.6
24.2 47.5 - 37.2 42.8 38.3 40.5 24.6 82.2
14.8 39.2 — 27.5 22.5 29.0 25.9 27.3 94.7
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SUPPLYING PROCESS AND EFFECT OF THE NITROGEN
FROM SLOW-RELEASE UREA APPLIED IN SOIL UNDER
RICE-WHEAT ROTATION SYSTEM

Sun Siuting, Chen Rongye and Jiang Peixuan
(Institute of Soil Science, Academia Sinica, Nanjing)

Pan Zunpu, Chen Quanwu and Hui Maoxin j
(Suzhou Institute of Agricultural Sciences)

Summary

Phosphate coated urea (PCU) with a ttotal N content of 33.8%, total P content of
5.15% and available P content of 4.109% was prepared and used in pot and field ex-
periments in comparison with the commercial slow-release fertilizers including sulfur
coated urea (SCU), isobutylidene diurea (IBDU) and urea supergranule (USG) under
rice-wheat rotation system. The results obtained are summarized as follows:

(1) PCU and USQG applied in holes as basal fertilizer in pot experiment was mar-
kedly higher in supplying intensity and capacity of N than SCU and-IBDU mixed with
soil as basal fertilizer during the growing period from transplanting to milky ripening
stage of rice, which indicates that the supplying process of N from PCU applied in hole
as basal fertilizer well coincides with the requirement of N by rice plant in different
growing stages.

(2) Effect of PCU deeply applied as basal fertilizer on the yield of middle rice
was significantly higher than that of common urea by split application, but it on the
yield of single late rice on permeable and bleached paddy soils was lower than that of
eommon urea of split application. The effect of slow-release fertilizer on wheat yield
in pot experiment was more significant than that on rice yield, but no difference was
found in field experiment.

(3) PCU applied in holes as basal fertilizer for middle rice on red earth was the
highest in recovery rate of N, amounting to 79%; and the recovery rates of N from
US@G, SCU and common urea were 60%, 42% and 34% respectively. The recovery
rates of N from the slowerelease fertilizers by single late rice were lower, while that by
wheat was higher than that by rice; and the results obtained in pot experiment was
higher than those in field experiment.

(4) The residual effect of IBDU with the lowest release rate of N was higher by
89% and 47% than those of PCU and SCU respectively, which implies that the resi-
dual effect of the fertilizers is related with the release rate of the fertilizers. It was also
found that the residual effect of the fertilizers in pot experiment was significantly hig-
her than that obtained in field experiment.



