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Study on physiological effect and fertilizer utilization rate of
controlled release nitrogen fertilizer for pepper

HUANG Yun!, LIAO Tiejun!, XIANG Hua-hu?
{1 Resou. and Environ. college, Southwest Agric. Univ. , Chongging 400716 , China;
2 Agrotechnique popularize station, Jiunongpo Agric. Bureau, Chongging 400051, China)

Abstract: Soil culture and field biological experiment was used to study the influence on growth, morphological
index, yield and fertilizer utilization rate of pepper( Capsicum annuum L.)with different nitrogen fertilizers,
and the effect of fertilizer on yield and qualities of pepper in two planting methods with and without plastic film
covering . The results showed that urea formaldehyde (UF) had the highest rate of absorption and utilization,
i.e. 44.4%, increased 17.46% ~46.05% compared with other fertilizer. The order of increasing yield of fer-
tilizers was UF> CO(NH,),> NH,;NO; > NH;HCO;. Yield of UF treatment was 1.88 times that of CK, the
index of length, width of fruit weight per fruit and fruit rate of pepper increased markedly compared with the
other treatments. The yield was positively related to UF rate, when UF rate was 600kg/hm?, the yield and
" economic benefit were higher, and fertilizer benefit dropped with UF in excess. Compared covered plastic film
with uncovered soil planting in same rate of UF, the treatment of covered plastic film planting increased yield
range by 15.16% to 16.45% , and the contents of total sugar and vitamin C increased with the increase of UF,
but the effects on dry matter and total acidity were smaller.
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1.1 R

BT 2000 42 2 A E 7 A FABRLKFRAR KRG
BRI R ER MEHT. TRART LV REARER
RTEEZE TR KIZEERER + , KEAMF Y, B+
¥, pH 6.62, B HLFE 25.68z/kg, & N 1.18g/kg, BH N
122.7mg/kg, &P 0.57g/kg, FEM P 16.3mg/kg, £ K
21.47g/kg, B K 165. 1mhg/kg.

TRIG F RE ) O IR 8% 485 & 40-BK B B% (urea formaldehyde,
UF, & N38%), ALREHREMPRE S TRCRAARR
L0 B S PR R 5 B LA R BRI T TS B RS (R 4 FEE O MR PP

DA N R ORI E 1] A, AR AR BB A R PR AL
R ERH TR, RSB ERBFREEEM). B
KRR RFE (CO(NH, ), ) SRR S (NH,NO; ) IR IR B &
(NH,HCOs ) 3 o R R fh 4k B, Bt X 1E ¥ 0 B
( Capsicum annuum L.) , ST BB F)IH B,
1.1.1 ZRRE KB 1) CK Rl N B, 2)
CO(NH,),, 3)NH,NO;, 4) NH,HCO;,5) UF % 5 Mt H, 4
KEE., FIELHEYESREMMRAERE ARYE
#(5 kg )i P,Os 1 K,0 & 0.75g, BAEBR CK 4h, B &K
SBH N 2.5z, FFIERERAN S5 L WINRE,
1.1.2 HERE SRAEBRAR® 2 HERE, RP
B (UF) R F R AL, 40 5120 : 1) CKORHE N AE ), 2)400 kg/
hm?,3) 600 kg/hm?,4)800 kg/hm?,5) 1000kg/hm?, L4 800
ke/hm? BB HIHE AE, 300 kg/hm? i B B 45 (P05 12% ) F
140 kg/hm? FRERHF (K,0 50% ) A ALK, & /E N EIE—K
A, X ER 3m X 4m, 3 RE R, FHE L B FTHREE
30cm X 30cm, BUBRE A
1.2 BRRERSH

ARRBIEBRIE 15,30,45d 25 W Hbk# , B
P HEAT 0T s SRR TE SRR A RBCR LW H1E, TR
LERET BT

K HIRL R R AR R T MR . M 5D
X it ERiESFES SRAEARLEITERE,H
B N.P.K A H,S0,-H,0; & , KA WE. HM&H I
FREXHEBRL/DMRBEEH, TORARTENE, 85
FIBEBWE, FER C S BRAMMRMAENE, BRERR
TEHEBE
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2.1 AR N BB RS E KR

£ SRR b 7, S BB R 298 CK B R4
R BEER  (EARIER R mA R AR EZR(K 1.
e R 15d W, MR N &, & &R ER NS
BB N BB MBS, thE S iEE A
3.55% ~24.11% . &% N AEH X LA NH,NO; BR
Bk, HKE NHHCO;, Mk i, CO(NH,), #&
R N AR S 3R MR A SR RAE UF #iE, X
DLBAREA N AEAES B , iR R 7E LB h & L IREE
SHEFSALE A BB B AR T, BORT IR R EEE K N
R AR . B B[R RS , 25 ER) AR A0 PR
BRI R Z AR, BB N EHRRES &
B, FERPAE 30d B, B AR IR AR , (UK T I8R5
45d R R ERRFRERTF AL T BE LK. A
6] N AE X Bk = 89 B W i 2% : UF > CO(NH,), >
NH,NO; >NH,HCO; >CK, #A#R N EREER
ZRBMHEF LI SHERAERWTREN—B
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£ 1EF N, FHE 40d B th & A B8R LR
R HEES, RS N RS CKZEEER
H9.30% —18.34% , R 5.41% ~10.81%,
e R RIEE 10.34% ~33.48% ,(BiIER N EFKER
HERE RKMBEERE, BB NLH, LR RE

Ll CO(NH,), 88, KK & NH,NO; Fil NH,HCO;,
ZHERERAKR, RREHEK N ELEE UF K
4.03%~7.60%. BERFHLE, UF LEEERN
FEEHRB B, RPN ENEBURRHE, B
REX} SR R FE T B,

F1 AR N B ESEEEROE R
Table 1 Effect of physiological properties of pepper with different N fertilizers

Ab3 ¥EE Plant height L: -y} RK KR R

Treatment (cm) Fruit weight Fruit length Fruit width Fruit setting
154 30d  45d (2) (em) (cm) (%)

CK 13.4 26.4 31.4 39.8 9.3 3.7 44.5
OO(NH;); 14.6 35.2 45.8 45.2 11.2 3.9 54.6
NH;NO; 17.5 38.7 45.2 44.2 12.1 4.1 55.5
NH,HCO;, 16.5 36.1 43.1 43.5 11.5 3.9 49.1

UF 14.1 37.8 46.8 47.1 12.5 4.0 59.4

2.2 FEBHGMHLEERFESSREIBEF
REHRIR

MR R (R 2) KW, HB N B
BH AP NETEBAETART A BEZL,
EREKEHSER MEEZL TRNEHE,3
B N B LS —, X2 i TR A R
K MR B R N EHREE
FERSEMARIFHFBEFESSEERS, HA
BEWABEEHI TR, XAEEERENE
FEE U4 A E AEAMES TR T U—EEE
BMFE ERRTIRE, AT B N B0 BRE
TR N AE &R, TG 2R R AWE KR
BRI MBI, AHAGERPENERKERR
AR, B 4SdE MR FISEFETR. &
15d B NHUNO; B & B &5, AR &' EA
BAKERPHE UFHNEERES, HKE
CO(NH, ) Ab38, HitkF PHI K HEEE CKBBHE

B, P BN 0.02~0.07 MEL A, K S B
Hn0.34~0.53 MESE. ¥ P.K 437 N By
i R8T IRSERRHE, (B & EE S Rp R ERIE .

BEHEE R, N E7E 45d 9 R R IR UF
HHBEEETE&EN N ELHE, CO(NHy), #
NH,NO; FE# #:3 , NH;HCO; 81, & iEfEAL 3 N
EERER CK M 2.01~2.24 %5, HEREHE
% NAEHIFI R, UF AL BA RS T &3 N E
R 6.6~14.0 MET R HAHARNERIGTF N
UF > CO(NH;), > NH,NO; > NH,HCO;, #%
BB T, ERIE UF X N #Rik ZREMF
FRYETFEY N EKEESER &R
X, RARE N EELAVES I UERAGRE
REGGENBRBEAML AR ER, ERLEEL
BPRSERNBR, EA—ERBE L SERERFER
BH—H.

F2 HEHENFSSENREERE NERHAX
Table 2 The nutrients content of lgaf and N absorption and utilization rate of pepper

A M 84> & & Nutrient content of leaf (%) N R & N FIFZ
Treatment N P,0O K,O N Absorb. NUR
15d 30d 45d 45d 45d {g/pot) (%)
CK 3.45 3.38 3.25 0.41 7.15 0.75 -
CO(NH; ), 4.36 4.26 4.17 0.46 7.49 1.68 37.8
NH,;NO;, 4.98 4.67 4.08 0.48 7.68 1.65 36.2
NH,HCO; 4.71 4.60 4.13 0.43 7.58 1.51 30.4
UF 4.29 4.48 4.19 0.47 7.65 1.86 44.4
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2.3 A[E NER#FHLETSHEE D RERWE
EREREY=BRER(BE 1)ERH, EARFAN
JEAtEEEERE BENER, BIEEHERINE
T, & HEBLR A CK # 7™ 50.22% ~87.85%,
H Ll UF B3 = 0R &4, NH,HCO; R B JR
AR, BER, H=HORE 2., AF N AE & e
PERC R P 2 : UF > CO(NH,), > NHNO; >
NH,HCO;, HFE N REEBBEFRE K BB
BRI BB =AM R AE . ERIERRE
WELB R E ABARE—ERETEBIFT SR
BN, SEB T AEYIXT SR ORI A . MeAh, AT RE

SRR N AE SR ZEARBR a0 B AR L 10,
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1 FFE N BRI RS ED =R EME
Fig. 1 Effect of different N fertilizers
on biomass of pepper
(UN-FR# Urea, AN-F¥E2%% ammonium nitrate, AB-5%E} % $ ammo-
nium bicarbonate, UF-§& B¢ urea formaldehyde)

2.4 =B N IBAE AR S k35 R R
2.4.1 MBH=RAZE £ 3 RH, AR UF 4t
BEXBEHBAEBENE W, BERET,UF&
PR CK BE 7= 12.77% ~21.73% ; 58 b AR 15 34 7=
5.99% ~13.15% ; AR A E AL 3, UF 7E R IR 544
TrERBmMIEIN 15.16% ~16.45% , B UF A

3 FEERRARTSERORE
Table 3 Effect of different UF rate on yield of pepper

it

Treat.

(kg/hm?)

7=& Yield (kg/plot)
Ty =T
Covered Uncovered

CK

400

600

800
1000

28.90+0.325a A
32.59+0.329b B
35.01£0.273 ¢ C
35.11£0.106 ¢ C
35.1840.216 c C

26.70£0.255a A
28.30£0.248 b B
29.82+£0.119c¢C
30.16+0.716 ¢ C
30.21£0.265 cC

i BHIARKNEFERAERE 1%K 5% BEKF;HAX
EHA 12m?,

Note: Different capital and small letters in row means significant at

1%and 5% levels; Area of plot is 12m?.

BMMTRE. BEH BB NEERESER
B IE T M A, E RE AR B AR S 3 7 AR
ARARAEMLEE S, = ER A ME T
NEE AL E N UF & 600kg/hm? , LB ARET,
BRBMFNFERNRRER AR 2T
KT, AERI3% 28 SR T, H St i T AERHITR 3%
2.4.2 AFEERRAC P E AL R AR S R AR
SHA LHRN BT RN ESR (R
4)FH , AFERIEHENER GRS —ENHRE
YER. 5 CK M, 7E P K MIRK R SRl i A
ERENE FNEETEEERBETEEN, FHE
FREITE A RS, HIR RN  ERRE
N 4.30% ~10.63% , B S &S5 UF AEZH
%EHN:y =3.0281+0.0003x, r=0.9293"; &
HiARIEHENN 6.04% ~14.43% , B S EE UF B
BZEIMBXEN: y =3.0272 + 0.0003x, r =
0.8349;2 FiR 1% 7 XA L3R, 7 UF R HET,
BHREN SRS TERRE. 4K C
HEREEIRH S BES B, S

£ 4 TREIERELERERRHKRE
Table 4 Effect of different UF treatmnent on qualities of pepper

G182 THHE (%) B¥E(%) BRRE(%) %4 % C(mg/ke)
Treatment Dry matter Total sugar Total acidity Vitamin C
(kg/hm?) A B A B A B- A B

CK 9.65 10.12 3.01 2.98 0.67 0.78 1568 1682

400 9.87 10.56 3.14 3.16 0.68 0.74 1661 1689

600 9.91 10.89 3.24 3.34 0.71 0.75 1671 1726

800 9.93 10.31 3.33 3.41 0.70 0.77 1671 1733

1000 9.89 10.29 3.20 3.27 0.71 0.72 1673 1735

#(Note): A BAREBEEKE, B ZFARTRIIRIT. A and B means covered and uncoverd culture, respectively.
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B5 UF HEBZHEB XA BERE y =
1591.8918+0.1016x, r=0.8608" , BRibRI% vy =
1678.7567+0.0611x, r=0.9244* , BERE/HHTLE
B, AR UF AEEXES CK Wi, BEBENE
1, & B NEE 2 Rk A Ew B B A
Fl. TYRSE&LHEE+ 488, UF R AR
SHHEAAHE, SAWKEN, UF ARM, L
600 kg/hm? K EeiE, BB UL B & R, (HEF
WA BAR

3 &l

XHER N ES HE S/ ER N BB R
B, R N IERA REFR Y AL, 76 - 3 i
BEXR/MEE, BB EH N RBEEE, R A X
BRI ERMEY REYRRER T BESF
SUBREDENEFTRHTR, E8 NEEYH
BRRBEX N RERK,EI N ESF R, £
HTHRIEEVEAKNRREARE, XEEFRIEH,
EERENPIRPEGWEHANE G REERRA
Fredy, X ik — 2B 5T FoAh 2 57 0 R R — 57 53 25 TO IR
THEERADMREE TR

FH (7] ) B8 b AR B 2 A 33 07 i =R ¥
UF EREEN, BRERENEFUBERAKRE THE
R, EARBEMET,UF RARFHED
L FI 5 SR PR A, BUR R R RRT R o

EME R, S FEA R & AR
ERNESRRZ — BEERLAEFRRRE, XIER

R T ERMER, I8 R A AR RAFW
ISR ARER I B iR, BREESE N AE(UF) %
HEYRB RIS T —E R, Hit—EFRRII
BRI T AMES. BARRRRISHMRA
ENPRHETE AN ERREEAULANSP.K
BEAERILEFRSENBERER, FRENAHK
HOTRERI BRI SR A AL BB AR, LU E AR
AR BHCRE , 2 5EM IR TRES
B, 3R T AR R R R R A ERER X,
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