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¥ B 5. pH6.46; H ML 16.49g / kgs £ N 1.030g / kg; 2 P 0.846g / kgs & K 27.54g / kg; &N
94.7mg / kgs EF P11.9mg / kgs EX K105.8mg / kg; CEC 26.7cmol( + ) / kg; < 1pm¥ikr 125.4g / kg, IB
HEH.
1.2 $k{Ey

¥R B PR X 8K R ¥ (Lactuca sativa Var. Angustana Irish), K4 EW A ERTLLREHKS
WG EE, 4 5 08,
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Table 1 The scheme of experiment design
m B R 5 & = K& H
Item Code Treatment Condition
X FRGR BE ) 80umol/m’ * s EAT S BB 0HAT,
@ 160umol/m’ + s HENEGLE/RRE
® 220pmol/m’ * s 18/12C . 1B ¥ (85+2)%.,
@ 270pmol/m’ * s H e M 12/
® 320pmol/m® * s
e X No AHENE RERNEGTRLFMA
NI 5 F 72 1 B HEN0.05¢ (0.105g/ pot) P;0s 0.10g. K20 0.12g.
N2 BT R HEN0.10g(0.21g/pot) BEX53 31 PR K
N3 TR L PFHEN0.15g(0.315g/pot) T BB S FAK,SO,
N4 45T 32 = P HEN0.20g (0.42g/pot)

RERAG16 X 12cm B BRK KA, B2 % 3mm B KT+ 2.1kg, HEBESHEBRN—EW
BERGERBBALE(RE SRRENMET). ABRRAELRH . EE =K. 82N EHER—
BREMENREHE b, AEMLRBETHRABIES. EBRAEE—EHFBRHEAAT
KRB, LEETE 35 R, RBERESOHEEH, HREEHLH 105CRHF 15min, 60C HtF /50
7=, B kAT 2 | AT,

2 GR5it#8

21 XREE MEHEARSRELEHE
R2NRER AEHARNBEEYBREWHIAKRER.
2 TRAXREGTRREEARSREEHR" (¢/8)

Table 2 The lettuce yield in various light intensities and N applications

RSB BE ZAHAKFE N application
Light intensity (umol/m’ * s) NO N1 N2 N3 N4
80 1.62 225 2.56 231 1.69
160 2.69 3.64 433 3.80 291
220 3.94 5.85 6.82 6.74 5.86
270 5.16 6.21 7.03 7.28 6.58
320 5.84 6.83 7.80 8.64 8.21
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REXR2ER, E_HREKFRLSRITIAK, KA KRB R BB H R
%, AT LR L HRIREE (X, pmol / m* » 5) . BIEKE A& (X, Ng / pot) 5REFEYN R (v, T
Hg / pot) ZEME X R K E IR 0 (1) AR

Y= —0.375 + 0.02330X, + 9.421X, + 0.0251X X, — 0.131 x 1()_41\’12 - 17.7941\’22 )
F=12604"", R*=0971"" (n=25)
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Fig.l The curved surface of light intensity, N fertilizer applicaion & 3.20p.mol Yym?es, MIEEE R
rate and lettuce biomass B F WA SRR E
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Table 3 The response equation of N fertilizer in different light intensity

Biomass
4R (g/por)

234561789

b 3L Y; 3 FUABR R B BRAYREE BRLyE  HIERMEERE
Light intensity Response R? Application  Highest yield Increase production
(umol/m’ * 5) equation (g/pot) (8/pot) (&/eN

80 Y=1.609+8.517¥—19.825 X* 0.9?6" 0.215 247 395
160 Y=2.654+13.905X—31.746X> 0.973** 0.22 4.18 6.95
220 Y=3.949+22.546 X—42.954X" 0.999** 0.26 6.91 11.38
270 Y=5.089+14.799X —20.369.X > 0.981"" 0.36 7.78 7.47
320 Y=5.755+13.659X—18.076 X’ 0.983"" 0.38 8.34 6.79

M3 HMERATDUE N, BRERREREELRE T, SEEYR S AR
HYAAREENMELR, ERHXRNTASKRETRLR Y=b, + b X+ b X RH
7R, ABZER FDE BER A F B R B AR R R — B0k, L, SE5TAABI b B IR 3
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HAEYVERMHNMNEER UREIIBZREVENAEHHRREIFT —EER. 4

JERRERBEZE 320pmol / m” - s B, REFTRBE BB F LW RN 8.34g / pot, BT X Rz A FUIE

FAE 2 N 0.38g / pot, T 7E ¢ FRIRFE K 80umol / m® « s B, REFBABMNBEREYEN

{2 2.47g / pot, LK M BB IR E D, {UN 0.215g / pots ARIER T HEEXBREY R

i AL B 1 7= 0OR, B 220pmol / m?® « s BYEEH, B S S AT 38 7= 11.38 52, T LA 80pmol /
m’ * s BB AR, e A U™ 3.95 7.

B 2% 3 PEEBE WIS, AP LUUEH; 8L EMR, TAUERE
BEMRBEEYRES, EXRBE < 160pmol / m* - s B, Fid 18 &IEKE FH BT ARk
BHRFEEEYE. EERMRTHAREBRETARAEH W AY R, XFHERIEH.
EXRTEARKERT, Y (BF)RABHERDT/L, ERAEFE LR E LR
RERFRAME), BRHEAE (B) FTEM/ER, RABRRANEREN T MENXEERXGTHEY
MAEKRE.

B
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Fig.2 The N application and lettuce yield curve in various light intensity
23 ERBESHELYREACEARNBEEXR

RFEAFRNRBETREEARS B ERENXRXTIREN—-RISH &
ALGRBERBESHEARBE TEIHATEBRENRREYE. UABREYE
P 64 4 R L B 2 TR B [ 3R, 43 i Ay

Y, = 0.726 + 0.041X — 0.367 x 10™*X*, R*=0.970""* 2)

Y, = 0.446 — 0.477°10 72X + 0.269° 10~ *X* — 0.394'10"X°, R* = 0.970" " 3)

A Y, —RKMERBAETHEAMBRENRFTLEYR (g/ pot); ¥ —5 YHNEKE
REHEF & (g / pot)s X—)6 MR E (umol / m® « s).

R XA RV 70 R BT 0 00 SRV 0, TE IR ZE IR R G IRGR BE T, 48 7 L 3K
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AR T EFMRRR, 06 R 250, 78 3 M B bk 3 3 0RE &Y B S
ABRRRAREEAR: RZ, EAFRANELEEART, WERA S ZHA R RERE.
(B2, B O 0t FR 3 BE A 2840 R R AT VAR il st A T 3 i i U 4 0 e o , T ki S 2 ) 22 W 1A
AR Fns sl g, BT, Jo8 7 B R ot IR BE T, RATHR AT LUE o 1A ¥ MEAE (LA ) k3%
IMEEHTREANEREYER MXNMEREYERERZEXBREAGN ARSI
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B, REREECRBENRETMALLY., IAERZEHLEAEREENME REE
ZEZBERAIBEET R MEH KU EZETE.
24 AEMIEHEAFGETARERENEASREEYR

BERBER, ETURBEERHAECEARZGFT. LRBE ONELEREFE
VEQZEMHALXR, BEXPHIXREERWETERY, KRR 4R, At
ERHHEKET, CREBEENTUSHENRFEYETAZ H, SERBEHHRRXX
R EXMXAREAHELEM N4 LT, BES"HMRTAH, EXEREERLHE T
MYk, CREE, ERRNEREREFREZGT, —EZRMXZRERF —EHKX
BIHy. AR, BRI RS ERE, T A8 42§l 8 B KOt 3R AL 320pumol / m’ ¢ s,
TR A BB B F R BRI A (500~ 600umol / m” « s) TR ER IR, Bk, BIER 49K
RBESREELYRBAEAEAFTREN. FEFELIEREYENHERBE, XKL
EL£#EiET 320umol / m*+s. MH, FREMAERBECECUFERLHARZALER
AR, BT R, 2303 RASG BRGR BE 9 320pumol / m? - s B BF AR R B EF AR B, 4R M e K b e
JERTHEFRBHEEEYE, ER, XHFREBHNEREYESERERARZ RIHERE
LB R

R4 TRLEBARFHTEREESRELEDRXRRE

Table 4 The regressive equation of light intensity and lettuce yield in different N application

P A% R R BEEYR"
Treatment Regressive equation Highest yield (g/pot)

NO ¥=2.592-0.02962+0.251x107°Z* -0.395x107°Z° 0.999" 5.88
N1 ¥=—0.535+0,03662—-0.420x10*Z* 0.980" 6.88

N2 ¥-—0.816+0.04542-0.579% 10 Z* 0.980" 7.78
N3 ¥—0.390+0.03262-0.146x 10"*Z 0.965" 8.55
N4 ¥=3.563—0.05442Z+0.436xX10°Z*—0.693% 10 °Z* 0.981" 8.09

1) $#87EXRERE (2) H0~320pmol/ m’s sTEE A BT S B Y R.

M ERGER, RMTUE S AR MT, TR EBH RO RGERE, 3H - 78 F & e
HAZGT, REBTURBS - IMHEEATHEREYR, WRE R, R LIRY
—NEZHMEOEDELYBRR R, EXMREREFEERBRERIEERREHN /L
TSR, EARY RN AEEARRZG T, RESHEMARAAFNEYERNER
SoRAE, EFERFZGTHEYFTELINEE=BERKEE LR RKHEXKRSEF#E
HH.,

25 kEE MEEARSRENRRFABR

REABRER, 5 RHEREFHBKATSESABELER, TUEHARXR®E
BERAEHARGET  BANAEERRIL(RS).

M 5 BERATLUR ) 7240306 Fr % il @4 Ot FRUIR BE Y BB P9, 8 98 A 133 oh BP R I EY
AE, RECRMBRT EFAE, BERBE, EARREKAAKERRELE. A5 AR
M ALE (NO) 5 SRR F, %6 B3R E b 80umol / m® « s B, B % Br & Wi &9 & R X
53.2mg / pot, B Y IR AN E 320umol / m® » s B, WH R UM EIHINZE 152.2mg / pot,
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5 TRAXRRHTHEERSKEERERNOHEIXK

Table 5 The correlation of N application and lettuce N nutrition in different light intensities
4h3 B g 80 160 220 270 320
Treatment Ttem pmol/m” « s
NO HHY AR 32.84 33.05 32.92 28.13 26.07
BREX 532 88.9 129.7 145.2 1522
N1 it b 34.88 34.87 34.12 33.96 29.89
BRgc & 78.5 126.9 199.6 210.9 204.1
N2 Exa AR 36.76 35.37 37.64 36.58 - 3485
BB oR & 94.1 153.2 256.7 257.2 271.8
N3 Rtk E R 36.70 37.81 37.82 37.39 36.19
B 84.4 143.7 254.9 272.2 306.2
N4 kg AR 38.88 37.83 37.37 37.29 36.93
R 65.7 110.1 219.0 245.4 303.2
W RPEIE AN HEE HR—Ne/keg; BRSO E—Nmg/pots
Hhn Tk 2 4%, AR E LR EE, RENTRPRE AR MR AL, AR+
b AU RCE ) 148 2 A,
BARRUMARSAENENRE-EWEEAZEMX EXMEIBRR LR
TN, ~NZH, B 5t R RBES —F 0B R, XRERUEY. 7N ~N2ZHHR
MREART, RENARERSKGEARERE SR TRERRRRE, RE THS
REKS, Wit HMBR P ERAER, RELERZFEARKLEYHSRARRERZ
FAEBBKIER P& , AMEARER. LEERMERRSZR —EHH.
BREAFRABER AEMAREABRN AN EFNERKN=RYRAT ¥
m, BEMMHEZ HE —EEEARBEFHBEHE—8, 3B TP ARNTHIFEX
BAREHARY M TEFERSENTHMEAN Y, XHEREFHIFT LHIES
“EMHRAFE P XBRS, HEREMRAEFE 0T RS ME 8 “LIE ¥
B W B9 ST, BB MEAE S HEME TR LR 0 O BBE R, 7T DAGE L A R 5 R
FXR&FHTHYNTEDRG PR MREAR LB AEYEFRGTH BT ER", N
RN EFHRISBEY RS MR XBZ .

3 % #®

L XREBESARNERR, BEEEY W T RENAYE, BFELE, ERBAFH
ThNBSFEYBROPRE—-SEE LEXT R HRA /L LRGRE, ZIEHEH R
S5RFEYBUXETUAZKS AR R RER.

2. E—EHARBET, RENERARERFEYENXAYTUAKEARE
AXFER, BRAR, EHEETEARARAMYEHNENMES, EXARHTERRD;
E—-EHRAEEART, ARBESEFEYRNXANTUALAAL R RER, BE
80 F1320pumol / m’ » s EFIZERBMAMMEXRBRT, EHBEHXERNEARERAESS
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HAEYBH XK, XTRERRYPHRBLERTHE (X 320pmol / m’ « ) FREH X,

3. KRR 5 U HE B AR R A ST AR 5%, — MR B AR, M R
MBEELRS; A EARENERN, HEERUAANTEYR>. XRERRINE
HE R i 6 % B RS (FEABI ST P EEHOE ) WIF 5L, IR B BRI “E Y RSy
BT “BEX".

4, KBRBERAEEARWEL ANBE—EBELRETHEYHERERR
W, MEREERRRESRIEEHREMERE GEPPE) N, AREREREYERNR
KIEHE.
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8 £ X W

LTNEF.EEgEs, BR.VARER BABRBEY KBOBEZERARCRLTER. HLEX, 1993,
64(6): 650~ 654

2. Ekwebelam S A, Reid C P P. Nitrogen fertilization and light effects on growth and photosynthesis of
lodgepole pine seedlings, Annals Applied Biology, 1984, 105(1):117~127

3. Knight S L, Mitchell C A. Enhancement of lettuce yield by manipulation of light and nitrogen nutrition. J.
Amer. Soc. Hort. Sci., 1983, 108(5):750~754

4, B, RAEFE R TRERMAIA. B EIIARH R, 1982

5. B, MM AEENS, ANRR A TIRAYRAFSER. W KREES BERFEERRE
A, JbRC. Rk ARAL, 1994, 409~417

6. BEH TWMESEYRHERHBHRHER LHER, 1996,27(6):273~276

7. BAM, WA BKES. FEERARMEELSEEAEROERTR. BYERSEREE, 1997,34):
323~328

8. FERM, RIS, RITRERIEEAR. LR, fedb i R, 1990. 161~ 168

9. W RUKFEER HRVFLERE M. 7 Kb LA, 1989. 136~ 144

10. FEEMNRERFES. TERERWE. o R HIEM, 1987, 496~ 505



3 M BABEE FUERPARMBEEABOHELXRAR 387

INTERRELATIONSHIP OF LIGHT AND NITROGEN FERTILIZER
APPLICATION IN CROP GROWTH

Zeng Xi—bo
( Upland Res. Center, Institute of Agricultural Natural Resources and Agricultural Regional Planning, Chinese
Academy of Agricultural Sciences, Beijing 100081)
Qing Chang-le Xie De—ti Hou Guang-jiong
( College of Resources and Environment, Southwest Agric. Univ., Chongqing 400716)

Summary

By using the method of pot culture experiment in the case of artificial climate,
the result indicated that the effects of light intensity ( X)) and N application (X)) on
lettuce yield (y) were mathematically represented by the following equation in this
study: y = — 0.375 + 0.0230X, + 9.421X, + 0.0251X, X, — 0.131 X 10™*X? — 17.794X7;The
efficiency of N fertilizer was influenced by light intensity. A quadratic multinomial
equation y = b, + b X+ b,X>, could be used to describe the correlation between N
application and lettuce yield. Also, quadratic or cubic multinomial equation could be
used to describe the correlation between light and lettuce yield. Accordingly, the
effects of light intensity (X)) on N application (X)) were mathematcally represented by
the following equation: X, = 0.446 — 0.477 X 102X, + 0.269 X 107*X?% — 0.394 x 10~ 7X?.
Moreover, nitrogen nutrition of lettuce was bigger influenced by light and N
application.

Key words Lettuce(Lactuca sativa Var. angastana lrish)) N fertilizer, Light
intensity, Yield



