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Effects of N, P, K fertilizer combined application on physiological

characteristics, yield and kernel quality of peanut

ZHOU Lu-Ying, LI Xiang-Dong® , TANG Xiao, LIN Ying-Jie, LI Zong-Feng, LI Bao-Long
College of Agronomy, Shandong Agricultural University, State Key Laboratory of Crop Biology, Taian, Shandong 271018, China
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Abstract; Applying fertilizer rationally on crop is an effective measure to increase yield and improve quality. Nitrogen
(N), phosphorus (P), and potassium (K) , associated with the yield formation and quality improvement in peanut, are
the nutrient elements with more need in peanut growth and development. To investigate the effects of N, P, and K fertilizer
combined application on physiological responses, seed weight, and kernel quality of peanut ( Arachis hypogea) , five
treatments NP, K, (CK), Ny Piso (N +P), Nyo Kip (N +K), Psy Ko (P +K), Ny Prso Ko (N + P + K) (the data
after N, P and K indicate application kilogram numbers of N, P,0; and K, O per hectare) were designed by furrow applying
at seedling stage in peanut variety Fenghua No. 1 in the Experimental Station at the Shandong Agricultural University in
2004 and 2005 with randomized complete block design and three replication. Nitrogen, P, and K combined application

increased chlorophyll content and photosynthetic rate in peanut leaves, to a greater extent at middle-later stage ( pod filling
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stage) than at the middle stage( pod setting stage). Peanut treated with N + P + K and P + K had more chlorophyll and
higher photosynthesis rate, when compared to N + P and N + K treatments. Nitrogen, P, and K combined application
enhanced the activities of superoxide dismutase( SOD) , peroxidase (POD) and catlase (CAT) and the content of soluble
protein, but reduced malondialdeyde ( MDA ) content in peanut leaves, to greater extent in N + P + K and P + K treatments
than N +P and N + K treatments. Nitrogen, P, and K combined application led to the highest pod and kemel weight,
followed by P + K treatment and by N + K treatment. Peanut subjected to N + P + K and P + K treatments had an increased
kernel rate. The fat and protein content were improved in peanut kernel treated with N + P + K and P + K. Peanut subjected
to N + K treatment had a higher fat content. Fat and protein in peanut kemnel were not influenced by N + P treatment.
Peanut treated with N + P + K had an increased ratio of oleic acid to linoleic acid (0/L) and the soluble sugar content in

kernel.

Key Words: peanut; N, P and K fertilizer; combined application; physiological characteristics; yield and quality

HERRERS G ONEESFKEYZ —, REEN R MBS AR, B &6 T MEeEs,
EERSFTHSERER BT EEGEEMA, BT EEEHE - FRZLNEA, BEBHRLRES
ZER EHNER, ESEBLZHAEAMMENILER" . BIMEERCESEEENAER, BERMER
B BEE AR TE KRR AR E A S A R G Tk R R R, 3L TR B 2538
% i O E ORI , Y 2 SRR Tl SR A G R R T BRI ESR , ML L, REEEREE
H OB, KRB R MBI A SR A T TR,

AR AR B R T B AN B RIE BoR 1R, (EREE KB AL AR 6 IR B30 KI5 et 35 41
A5 R )RS R B, FOBSR B 7 B T A 22 B4 6 AL I o 72 B R SR T B H A ™, 4w iR
FAERIEER , 35 Z /MR T 2B AR FUIERHAE L AN B e B 4h Fo 0 P2 BRI R I M . IE4ER, B 2%
TEAE MR BB 2 4R T 7= B RS A 7 T , X AEAE A8 A e & B 4 1 R R BT 2o 8
HABA B i 22 R, A0 T A HIE R TENHTE, R IEPFH SR T, R AR,
R T M e A A TR s X A b AT SR BT R &, A RE B B A M A BT 0, B
KRB S AT A M P S A I T e SR B R G AR T B F ROV IS L 20 B M BT 5 L P S TR
ABRAERBEMET , FSER B ST AL A 6 P A 75 e A B M FORE 35 1 R WS & & b g o i R/ I i
R HAE S G SRR I , 3R e AR A R R B A B A B O BC 1L, X REXT R B AR B R
RGBS B BEIISE X, T X & PB4 A 7= 8 N 3R E A A ORI T A9 sk B VI Se o3
2E Y,

1 HRE5H®
1.1 RAR 58T

R T 2004 ~2005 SEFEINHRARM KR LWEHEFT. K5 H R+ 2R 30 cm 2Rl
IR AR TE11.2gke™ , 2R TE0.65 g kg™, WMAR 93.30 mg kg™, 3EH P 18.41 mg kg ™', A K
77.99 mg kg™ o BEFAAIEEBFER 1 S RBAE, R T 5 B 10 HIER, 17 40 cm, 7 20 om, 5
A% 2k, B 25 iR/ ho’ s R R R LB A BEERAS L 40 IR FEBR AR, 8231 Nagw Puso (NP) L Ny Kigp
(NK) \Pysy Koo (PK) \Nugy Pysy Kag (NPK) ( FAREIF A BIFREAHUE N.P,05 . K,0 7404 AMbHE, LIAR
TG AL BRAE S pob B, MG A AL B804 PRk Y R . 1L T 1 VA 06 TAE AR ATl /DR TR 15m’ 3 KB FEDLIX
HHEF,

TESEAERIR 26 3 HUEN A H SRS BRCA 32, TG AT 10 M 2k
R IFBAEE EEEE=2 MY S g, AR R BT [ RBUE, T - 40 C kI, LL4&JlE SOD,
POD ,CAT %1 B AT ¥ 178 (A MDA &8 ; TUCHII(9 A 20 B) ¥ RFMH B, IR ESER , B RXT,
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TSR R AMREE R AT B AT ER A2 PSR B Pt 2 B — B SER 10 AMEET
B, UM ER - B ARS8 IR & 8 JBIRE 0 K& 8 IR/ W i AR Hu(E
1.2 JERESHE
1.2.1 ¥REEE(Pr) SILFHE(G)WME RAEEM CIRAS-2 ZXANERETHBHERNRK
10:00 ~14:00 A HEATI0%E o
1.2.2 HERHEBHNE RA Amon 3,
1.2.3 ML RBENE

(WBEARSENE RAMEINKE™,

Q)WEEAERSBHNE RANH=MER™,

Q) HEHESBIE  RARR AR,

() IRHIEBIE SEMEHETER™ .

(5) IBRTMRANNE SAEEE, BREEBE B -GHBRABREELE, AANBEAZS
25 ml; AR WS TR RIS AW 1 ml A 7 ml BT, FNA 1 ml KOH-FIBEEVCA 4 ml Z508K (SRE
FK) BSRHE 1 ~2 b BUE BB OE,4C 20000 x g B.L> 10 min; B _E W GC-2010 SAH 3%
AR, BRI 30.0 m 972 0. 53 mm FEEEE N 1 um, RSN N, MERESHKE 27 ml/min, K5
£ 40 ml/min, 225 & 400 ml/min, FID #3058 , 438 200 C4R4% 10 min, SRS FHEE 230 °C (10 C min ™" ) {£
¢ 7 min, O EE 250 C KM FEE 250 C, /K 75 kPa, R 1 ul,
1.2.4 SOD.POD.CAT {FHH: RV BHE AR MDA SEME

BEWCIREL R K, BURR, BRI 0. Sg ML ABTER R, i 5 ml pH 7. 8 FIBEBRZE WM, KA BTEE 25
¥ EABLET,10000 x g A HES L 20 min, IR IEER, BT 0 ~4 CHEFRHM. SOD BEHNE 2
FEZEEP MR SOD iK% Pums( NBT) 79006 T BB R /R , B L4 NBT 3B JR 50% H— A B
&k B s POD FEHENIE  AAIRENE™ ;CAT IHME B Chance FEWZE™ s THHE AR S EN
£ ORAEDERIE 6250 BiE™ ; MDA HENE RAMKEIE L™,
2 BERSSH
2.1 BB AL B F A K I

et E R AR BT B IREMG AR BN AR, B3 1 WIS N, BB T B A M T LA
HA BN B AR B, (BT A s B B . DR, B AL BT A v T MM AR A B R
KA B, 45 B2 B RUIE A9 A0 B8 3 28 3 AN A I 3 e vk BRI 14em DL B (BB A= M kI 8 B IR T
N8, BRI, 7 A A M A 7 T R SR R T B 5 43R I A S L

F1 FBHFREREXZEEFRER BR0 (RHA)
Table1 The effect of N, P, K fertilizer combined application on some plant characteristics

i) FER LSS Vigss 8
Treatments Main stem height( cm) Cotyledonary branch length(cm) Branch number(4~)
NP 60.33a 66.1a 8.17a
NK 63.33a 68.5a 9.33a
PK 53.67b 55.0b 9.17a
NPK 59.83ab 63.2ab 9.33a
CK 45.67¢ 47.8c 8.50a

AERNEFBRELZRBEMNIES5% BF/KF, TR Different small letters mean significant at 5% levels, the same below

2.2 RBEFEEMEN AN AR R &' KO e HRER RN
B 2 AT A, 84 NP K JER S AW AFRBRMERAEET SR EBALGER,
HAETREH(ER) ®ERARTES I (538)) , NPK PK 4L BB RCR 4F T NPNK 4035 4R I5 K<
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CO,¥RE ( Ca) TN HAIRI PR CO, WL (Ci) M HHE ML AR B SFLIRBIME Ls(Ls =1 - Ci/Ca) , Ls BAEAL T A
XHEMEEERB RIS EIABERMUR 73,3 2 ¥R, NP K AEEL-A 56 A ™ LA R A2 B R Ls,
LA, A AR T AR SALE R R 3 25 IR R VR FE SE AN BA 2 5 55 4h, A Chla/Chlb {H R I i, N.P.K
JEECATEARRR T AT I b Chla/Chlb f L8, T8 h0 T A= 7 /53 Chla/Chlb f HE , 3207, L4 M AL
BnAET PSR SENRERFERRERET Chb &8, MERAET NSRS ENERFEEER
T Chla FIFEA#

®2 SBHREREXNEZENFHERSBRAESEENRN
Table 2 The effect of N, P, K fertilizer combined application on chlorophyll content and net photosynthesis rate( Pr) in peanut leaves

8 B 15 B 453%H Pod setting stage 9 B 1 B RH) Pod filling stage
K38 Treatments
Pn Ls Chl(a+b) Chla/Chlb Pn Ls Chl(a+b) Chla/Chlb
NP 24.7ab 0.398ab 2.26¢ 2.70b 20.7a 0.611a 1.48bc 3.24a
NK 25.2a 0.383b 2.66a 2.49b 20.9a 0.580b 2.07a 3.21a
PK 26.8a 0.394ab 2.48b 2.55b 21.4a 0.526¢ 1.60b 3.33a
NPK 26.0a 0.400a 2.68a 2.63b 21.7a 0.597ab 1.43bc 3.34a
CK 22.9b 0.400a 2.08d 3.01a 13.9b 0.624a 1.31c 3.18a

Pn.pumolCOym™%s ' ;Ls=1-Ci/Ca;chl(a+b) :mg-g~’

2.3 R.BESUEEMXIELEM A SOD.POD Al CAT B B9

SOD .PODCAT JZHE YA K9 3 Fh{RI7EE, SOD RALYITE M EBHE HBR RAH B9 Mg , W24k
BT BB AL AL H, 0,71 0, ,POD 1 CAT 2 Frid AALYIHI SRR . BRI R BE T AR TR S
B BE M ER YR . h3R3 WLIA N, R B SIL AL & F T A AR M R R AE A2 M mp AR Bl
B, W3 3 P RIPEETS MR R AE AR , NPK . PK AR BRRGBOR 4T NP NK 40, 3200, R B IR BL & 6
W AR R A M AR A SRR M 3
2.4 R.BE BRI EA M A AT R H R A MDA & BN

MR R QRS R RA TR AP EESE, WAELL CO, [ %E 19 RuBPCase & & iikiE M A & T
BHEEERK 50% , BrUAM i BT HR & 8 W LR i AR BE e s —. MDA EHEYZ 3%
e i AR A AR B R =), RS BRI T Y AR Z i E R, %23 SREN, R o4
FEBCA M H T A R R R i A W P 2R B & B AR MDA R R &, NPKPK 2B 3R T NPNK
AbEE

=3 FBHAREREXZEM F P Pr MDA & 8% SOD, CAT,POD & RN (#2755 )
Table 3 The effect of N, P, K fertilizer combined application on the soluble protein and MDA content and the activity of SOD, POD and CAT

in leaves
M SOD POD CAT A YEE Pr MDA
Treatments (unit/gFW) (A470/gFW) (H,0,mg/gFW/min) (mg/gF'W) ( mol/gFW)
NP 521.97b 12.98a 1.23cd 10. 18be 6.65b
NK 547.56ab 10.64b 1.48bc 11.13ab 6.96ab
PK 555.83a 13.40a 1.73ab 12.72a 6.77b
NPK 571.65a 13.30a 1.95a 11.29ab 6.78b
CK 516.59b 10.51b 1.06d 8.18¢ 7.59a

2.4 R.BE G AR R B RN

PR RMABCRE BRI, B3k 4 WRIE A R 8% 4 AL ACEAL B 7T B B 3 A AR SER AR
78, LA NPK AL BB 5, HUCGR PK 402, NK ALBE ™= B &k, S3 MM L, IER M= E R EZRIRER
T HRMREERE R T A RN T RE) ,NPK 1 PK AL HAB B 125 TR MR, HAEDR™&
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T ,NPK JERCA 1 AT PLK RS BC X7 A B3 7= A RO, 284 I T B Bt o AIE

F4 EEBHAREHEX LB
Table 4 The effect of N, P, K fertilizer combined application on yield in peanut

i) R &R BRERE AR W%
Treatments Yield( kg/hm? ) Kemel yield( kg/hm*)  Pods per plant(No. ) Pods per kg(No. ) Kernel rate( % )
NP 4499b 3166.4b 8.3ab 564.97ab 70.38ab
NK 4342b 3079.8b 7.9ab 552.49b 70.93ab
PK 4635ab 3316.8ab 8.7a 528.03bc 71.56a
NPK 4953a 3536.4a 8.5a 485.44¢ 71.40a
CK 3950¢ 2760.3c 6.7b 591.72a 69. 88b

2.5 R.BE PR ECHERS AL AR R R B R

AR R ME O RREAENER AR, hRS TLAEL, &5 AEES R UARERE
REEEFCPRITMEAR S . NKACHETTHEEREN SR, XEA R IERARZE, PK fl NPK
ALFEXT R AR L& B A W B3 R R, NP AR BN AR AR BRI A K. BB, EARBARGT,
FAEXTAE AR fh R A BCEAE B OR, R R BHEARE , RSB S A R RCR R IF . WEY/ HER(O/L)
{ERALAE fI G RO TR TR A , B ) O/ L PUAB AT LA SRR TR 18] AR AR A i S im0 A IRBR 45 R R
(£S5),NP JERCHEFN NK AEACHE T B 2 48 =l AR & & , NP JERCHG A1 NPK AERCHE By T B IE T LR S &,
Bt B4R T O/L HfH, 750, TEERESES UM EEE R A DK, WL &R — IR, |
RS ERTLUE N, A5 WER A TG RAE R P E RS B A O,

=5 FBHHRERRE X ZE N RR RN
Table 5 The effect of N, P, K fertilizer combined application on kernel quality of peanut

i e AR TEER e IR mae
Troatments at Protein Soluble sugar Palmitic acid( %) Oleic acid Linoleic acid o/L
(%) (%) (%) (%) (%)
NP 50. 62ab 23.47ab 13.59b 12.65a 43.97a 37.99b 1.148a
NK 51.18a 22.73ab 14.26b 13.42a 44.01a 41.10a 1.071ab
PK 51.14 a 24.55a 14.62b 12.81a 42.50ab 41.08a 1.035b
NPK 50.73a 23.87a 15.24a 12.70a 42.82ab 37.17b 1.152a
CK 48.11b 21.65b 14.66b 12.98a 41.34b 39.81a 1.038b
3 g

MR R AR RS RN EEEEY —, BB A EEEERKRE M85 R RS R R
WREWEFTE, RIEEEF AR L 0N F 2, LI w254 ¥ A3 U B i BF T 88
Z 70166 R RN LA MRS R T B R A K R T RN,
S AL A AR RO 5 R B T e EAR A B ABIF R TR SR 9 5 A AR K AT A
A MR A A, A K BB, BRG e, BAE R BRI S RS, A ThREE K, T EL T hn bk 5
¥OEESHRER TREMSE™ , TENSIIEER, EENEE KRR, R B AR K TR H
BRTRBEA" . AR LB N EVES R 11.2 g kg™ , 2SR 0.65 g kg™, HMAER 93.
30 mg kg™, A P 18.41 mg kg™ ,3HAL K 77.99 mg kg~ I FHIILR Y , RBHTIE L A 16 A XHE HEAEAE B
FAE KA IE, 4 B R A R A AL B 2 B AR 3 He Xt BRI 14em LA b, B8 M, ZE 4B A MG RE b 7
BRI R 8 5 MBS IR E ], LS B A AR B TR . A RIR B S0 I AT M AL B 4 7T
B B3N AL AR SERAKEA P28, LA NPK L3P B 5, R PK 4bBH, NK AL 3= 8 8%, BiRTE R B = &
#4F ,N.P.K A& HE A PLK AR B X A5 A o 7= PR e , A He o 26 s 4
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AR B AR RIS & R AR RRA /- RAE A B B R RIE RS, T AR I BRLL S b Bvh BR/ Y09 BR L (B
(O/L) AL A= il & B TR R IR A7 , B9 O/L T IE K R AT B) L 3R R AE AL Sl R B2t Ffm . A RSERIA, N,
P K FE B4 5 F AT SR B oL B & B, Xk 2 AR AR MM BRZEL 4 42 B i Al R e — MR D B
AW AEMAENESE6.5ske™ , 2R ESE0.98 gkg ™', BMAR 83 mg kg™, P 38.1 mg kg ™', @Ak K
132.1 mg kg ' BISRMT BRI, AR FER R LA B A B AR S E R/MRF R NPK > NK > N
> NP > CK > PK ¥ el & B R/NRFRZPK > CK > NPK > NP > NK > N sk REHITE N, i
A NPK =ToE A MESHE B4 B e & B — /R, (BXH B g TP B AR B BR A O/L A KM,
W5, PK F1 NPK 2B AR FIE A& B 39A B B miE A, NK A v B R IR & &, &R
SR EMVE A B3, NP ALZEAS AR A8 H SR B9 A K, NPK AL3GE 7] B B 438 JikF = O/L BRI W] %
PERE S &, AT IR R RN T B AR O R, 3, EARRBAHT , R IR & R
EBERARER, HRESREMEE, BB ERAHNBER BT . HILEXR, AR SUEATHARS R H
ARAEE , T BAA g R BRI, 30T BB B AR08 A by /K S 366 P B9 R L B FE P EL B 0 AR [
s B

SOD .POD . CAT 2P 3 Fh{rIEE , 5% B R 1P B 5 M ] LUR R YITE IR 1S B S |
BB, YRR R A EE S EZEY TS MM EEE AR S E RN A A E SR Z —, MDA
RAYEIRS A EH M BA =Y, R BB MR B T AREZ G ENRE, AXER . B HERS
H R AE A v A B RIS /0, %F SOD . POD CAT B o \ FT ¥ #4528 M Al MDA & I R &
WHGE , AR T =0, BB H R B A M R XHE RAEE it i SOD.POD F1 CAT BgE 4 3 hnv] v % AR
FBFFEAL MDA TR &34 B B4EF ,NPK PK AL B AVE KT NP NK Ab3 , B0, MR B B IT LA 4R
A A S B TR, X RN = RS E R R R AR, 84 NJP.K JERC
AMAMTAFEBEBBERAEET A HERSEALAER, AAFTRH(ERED) WERXTESTHH
(45368) ,NPK . PK A B RCRIFTF NP NK A3 ; iE AR R Y A R IR B, R B RMES T S FLFRHIE (38
THSESE, wETH A AT, MR T R EE TS, XEEERESEA &SRR
FIRRARIREH

References:

[1] QuQS,LiZC, Duan S F. Studies on the effect factors of peanut qualities [ . peanut varieties. Journal of Peanut Science, 2001,30(3) ; 21
—26.

[2] FengHS, Wan S B, Zhang J C. Discuss on peanut qualities and strategies in improving the qualities. Journal of Peanut Science, sup. 2003,32.;
30 —33.

[3] YanJC, Lei HZ. The development tendency and inspiration of ecological agriculture in the world. World Agriculture, 2005,1.7 —10.

[4] Zhang HL, Dong H, Wang X, et al. The effect of different fertilizers combined application on growth and yield of peanut. Rain Fed Crops, 2005,
25 (2):111 —112.

[5] WangR, AnJ W, Zhang S Y, ez al. The effect of sulphate application on the yield and quality of peanut and on the accumulation of sulphate in
peanut plant. Chinese Journal of Soil Science, 1998, 29(4) ;177 —178.

[6] LiXD, Wang XY, Zhang G Y, e al. The Regulation of Nitrogen for Peanut Senescence. Scientia Agricultura Sinica, 2000,33(5) ;30 —35.

[7] ZhenZ G, Duan Y, Wang X L, et al. Effect of long-term fertilization on yield and quality of peanut. Chinese Journal of Soil Science, 2006 ,37
(2) :323 —325.

[ 8] SunXS, Cheng B, Zheng Y P, et al. Study on the influence of S and Zn fertilizer application on wheat and peanut yields and qualities. Journal
of Laiyang Agricultural College, 2000,17(1) ;20 —22.

[9] TaoQX, LiuGR, LiZZ, et al. A study on the effects of K and Mo nutrients on yield and quality of peanut in red upland. Journal of Jiangxi
Agricultural University, 1995,17(2) ;149 —154.

hitp : //www. ecologica. cn



6 3

BIF3E % 1.0 S EEME XL A A TR B B BRI 2713

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

Wan S B. Consideration of several problems about peanut research and industrialization at present in China. Review of China Agricultural Science
and Technology, 2004, 6(5).

Wu W X, Chen JJ, Zhou E S, et al. Effects of calcium and boron on the growth, yield and quality of peanut. Subtropical Plant Science, 2001,
30(2):20 —23.

Wang H S, Kong X M, Zhang W, e al. The influence of N,P and K fertilizers to Peanut yield in the black Sajiang soil. Peanut Science and
Technology, 2000,29(2) ;26 —27.

Zhang ] M, Miao HR, Wu L R, ez al. The effects of different soil type and fertilizer on quality character of peanut. Journal of Peanut Science,
sup. 2003,32.372 —374.

Zhang X, Jiao Y, Sun C H, et al. Influence of different fertilization treatment on yield and quality of peanut. Soils and Fertilizers, 2003, (2) ;30
—32.

Zhou K J, Ma C Z, Xu C B, et al. Effects of potash fertilizer on nutrient absorption by peanut and its yield and benefit. Chin J Appl Ecol, 2003,
14(11) :1917 — 1920.

Zhou SM, Fan H, Guo J H, ez al. The effects of manure and Zn, B, Mo trace fertilizers on the yield and quality. Journal of Henan Agricultural
University, 2003,37(4) .335 —338.

Hou Y L. Theory and technological system of ecological balanced fertilization. Acta Ecologica Sinica, 2000,20(4) :653 — 659.

Amon D I. Copper enzymes in isolated chloroplast, polyphenol oxidase in Beta vulgari. Plant Physiology, 1949, 24 .1 —5.

He Z F. The seed quality and its analytic technique of grain and oil. Beijing: Agriculture Press, 1985. 37 —41,167 —172.

The Biochemistry Teaching and Research Section of Biology Department of Beijing University. The Experiment instruct of Biochemistry. Beijing:;
Higher Education Press, 1979.

Wang A G, Luo G H, Shao C B. A study on the superoxide dismutase of soybean seeds. Acta Phytophysiol Sin, 1983,9(1) .77 —83.

Huadong Teachers University. Test Guide of Laboratory of Plant Physiology. Beijing: The People’s Education Press, 1980.

Chance B. Methods on Enzymology. New York: Academic Press, 1955. 2. 764 —765.

Bradford M M. A rapid and sensitive methord for the quantitation of microgram quantities of protein utilizing the principle of protein-dye binding.
Analysis of Biochemistry, 1976, 72.248 —254.

LinZF, LiSS, Lin G Z, et al. Superoxide dismutase activity and lipid peroxidation in relation to senescence of rice leaves. Acta Bot Sin, 1984,
26(6) : 605 —615.

Wang X Q, Zhang SZ, He Y C, et al. The yield increasing effect and economic application amount of N and K fertilizers on summer peanut.
Chinese Journal of Soil Science, 2000, 31(5) ;213 —214.

Yao J P, Liang Y Y, Yang X D. Research on the fitting dosage and cooperate proportion of N, P and K in high yield peanut field. Peanut Science
and Technology, 1989, (2) .18 —21.

Wang HJ, Zhou Y L, Luo Y K, ez al. Effects of a compound fertilizer of organic NPK made of concretions of black-liquor in paper-making on
peanut. Journal of Southwest Agricultural University, 2001,23(3) ;267 —269.

SE 3k :

(1]
[2]
[3]
[4]
[5]
[6]
[7]
[8]
[9]

ERERKY, ZIER, By, HEMFKEWMERTR 1. RMER. HEFR, 2001,30(3) . 21 ~26.

g, T, WER. RISREEESRRYR R BEEROGETD , 2003,32:30 ~33.

BRR, SRR HAESRIKNEBREENER. AR, 2005, 1.7 ~10.

gk, I, £H, ¥ FARESEEXNEFEEE RN RIF M. RB1EY, 2005,25 (2) 111 ~112.

B, BRI, KL X, & MEHRIHEET B REEHERRR RPN, 908, 1998, 29(4) :177 ~178.

EHR, TR, KAE, ¥ BERBHARRE. PERILFE, 2000,33(5) :30 ~35.

R, B, BB, . KR AR X 7R A 7= B AT R RO R . SR ,2006,37(2) 1323 ~325.

WFEW, BB, RIEHE, . S.Zn X/hE JEEFBR AR KFREBRER, 2000,17(1) :20 ~22.

POEEE, 65K, R, . MREHRNE EEFNEEFRSREEWKTR. ARV K2R, 1995, 17(2) :149 ~154.

hitp : //www. ecologica. cn



2714 £ K5 % K 28 %

[10]
[11]
[12]
[13]
[14]
[15]
[16]
[17]
[19]
[20]
[21]
[22]
[25]
[26]
[27]
[28]

TBE. M HAREEERE RS TREREE. fERIAHEFHR, 2004, 6(5)

ROCH, BRI, ARBAE, % SWXEEER RN RN M. LRAEBLE, 2001,30(2) :20 ~23.

Fn, LBR, %H5, % ASFIHXDRRIEET RN M. £ER,2000,29(2) : 26 ~27.

KER, HEE, R25%, % FRREGONARXELE G RMCRE . AR GET) , 2003,32.372 ~374.

W, £F, INER, & FARERSHXEES BN RRE M. L3RR, 2003, (2):30 ~32.

B4, D%, FRE,%. HENEEFMRE BSREKEMN. HRESSER, 2003, 14(11) :1917 ~1920.
FIRE, SR, BRA, % FYUER SRR IR A= BRI B, R AL RS2, 2003,37(4) :335 ~338.
BEM. “ESTEMER" KESEMAEA KR, £5¥R, 2000,20(4) :653 ~659.

fYREE. FMAPRLR BB HAHTEOR. JUA: Rl RAE, 1985. 37 ~41,167 ~172.

R RFEYEEMEHTE. EYELERS. LR REHF H AR, 1979.

ERE, B/, BAE. KEHTBEMY BB S =R, 1983,9(1) .77 ~83

ERMEALE. EYEBEIRIET. I AREFHRAE,1983. 143 ~ 144.

MAETT, ZEPUR, SREERk, 4. KM AL S B ALY ALEE IR Bl BAERKER. R, 1984,26(6) : 605 ~615.
E28), KA AR, % AAENEAEKESHEREF AR 1308, 2000, 31(5) :213 ~214.

WEF, B, BIE. RICEERBTEERENILKBIE. H4EPHE, 1989,(2):18 ~21

EFRE, AKE, ZEf, % SRRRELYAYL NPK XHEAE BT, PR 2R, 2001,23(3) (267 ~269.

hitp : //www. ecologica. cn



	06c18.pdf
	06c19.pdf
	06c20.pdf
	06c21.pdf
	06c22.pdf
	06c23.pdf
	06c24.pdf
	06c25.pdf

