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F1 BHETTEEMFS

AL/ g« ke ! 2R /g ke ! WA/ mg « ke HAH/mg « kg ! HA W/ mg -+ kg NS /g + kg

19. 00 0.93 22.05 82.50 10. 79 17. 67

WK 6 AR 2) B IR R 2 (R — S A S, X5 S 30 em, AR 40 em, B
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TS K.

x2 BEHERMPRERE

FEAE /kg « hm 2 FEWIEA /kg « hm 2)
R L
N P,O K;0O CaO N CaO
TO 0 0 0 0 0 0
T1 157.5 104 130 0 0 0
T2 157.5 104 130 450 0 0
T3 0 104 130 450 0 0
T4 67.5 104 130 450 45.0 0
TS 67.5 104 130 0 45.0 450

1.2 Mg Y )ik
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. PG AR EE SR H WinRHIZO AR 24507 2 G % 34 LT 40 0
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AEZ B R (mg/plant) = KRS HEEW KSR ERAR ST 2.

552 FUER i (mg/plant) = MRS 8 B AE W X AHMR A S B R O .

RNEA 2R R (NA L kg /kg) = Oifi &UIX 3E R 77 - T3 TR X IR = 1) /it U
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ftb b3 i T4 T5 b AR R A 9 o B AIK, 7T RE 2 80t A I BRI T OTo OTI @T2 @13 @T4 AT5S
HEZR A Wy i, B A6 e 300 30 AT, (0 J s i) Al e D B o 1 10 4. H
J5 108 d. AL FEAR R AEW) K IR KN T2>T4>T1>T5>T3
>T0, T2 AbFAR R A=Wy HE 3k 3. 15 g/plant, & T1 ¥ 20. 26 %, i3
BAE s AR5 N s 0 R TR R IAE R R H s 85I
JEALHY T2 b FREE T4 HEHEAN 6. 8326, {H & I JC i 3 2 5+, L] s
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s % T 95 A4S 46 61 300 36 BB &b B, T4 (L i N67. 5.Cad50 kg/hm? + 1 ASWIRENE Ji AR 26 7k L5 24 Wy fk i) 506
B N45 kg/hm®) MR R A Y& W F & T T5 A F L N67. 5+ 38 jifi N45+Cad50) , H A T5 W #4485 15.
54 %, Ut WA A5 AEAE AL L A8 5t 0138 R8O 47 s T4 AR FRAR R A it o 25 TS A T1(N157. 5 kg/hm®) , &
ol it S S L 484 it 7 65 A O AT T A T AR R AR e 4R
2.2 ASIljiti N Jy o R AR A B 2R B & 1 58

AN [ it A 5 =X 25 5 W A A AR R A (3 3) L nT U H L AR R R 30 d R [l it AR D 3% AR K B i R
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2.17% . ZF I LR EER MR BB T5 B EF 5 18. 29 %.
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HURE B i) b3 WAL /em WREBRITA /cm? WRTFHER/cm R B /em?
To 1815.26+152. 32a 180.20+5. 38b 0.35%+0.05b 1.6340. 25¢
T1 1990. 81+387. 13a 298.81+62.51a 0.4840.02a 3.59+0.83b
T2 2322.65+277.05a 339.17+39. 54a 0.50740. 02a 4,0940. 25ab
" T3 2069. 83+275. 08a 310. 63+ 54. 45a 0.47+0.02a 3.734+0. 81ab
T4 2368.39+380. 92a 353.87+23.91a 0.50+0.02a 4.70+0. 39a
T5 1863. 344204, 78a 291.51+11. 40a 0.50740.03a 3.58+0. 24b
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R4 TEBEAXNMEER FEFEENZM( %)

R
JUpi i E -
ot -

ToO 3.65a 9.63a 20. 65a 7.19bc 56.95b

T1 3.49ab 6. 90bc 19. 19abc 6. 84bc 60. 86a

T2 3.45ab 7.87b 18. 35bc 6.07c 61.90a
HEFBR

T3 3. 35babc 6.55¢ 18. 15bc 6. 49bc 62. 98a

T4 3. 21bc 6.31c 17. 30¢ 7.60b 62.98a

T5 2.95¢ 6.98bc 19. 54ab 10. 36a 57.33b

To 1.43b 28.74a 53.42a 7.88bc 5.17¢

T1 1.59b 28. 37bc 49.70b 8. 88a 6. 79

T2 1. 84a 31.46b 48.99b 7.82bc 6. 17ab
115 5 43 BiL %

T3 1. 96a 30. 00c 47.52b 8. 62ab 7.02a

T4 1. 89a 31. 06¢ 47.75b 7.64c 7.03a

T5 1.58b 31. 23bc 48.09b 8. 65ab 5.56bc

2.4 ATl it N Jy 3K % 26 2 S0 R 55w
FHER 5 AT, T4 8t 2000 Ak 3 i RS AR 2= A 22 /I I A= 7 0 e v » 23 il 38 31 20. 34 kg/kg 70. 13
keg/kg. 5 T2 w5 A0 AL H i 25 45 5 16,3090 .32. 08 %0, i W 3 2 Y ifh 460 A T 48 38 41 v 46 A 1) SRR A 24 )
ROR K BN AR A 7 7. T4 8¢ TS5 Ab 3 25 46 i B A 2 ] 238 L /UIE D 26 7 77 5 3¢ 1) 1 vt 45 E A0 I8 1 3% 4
T ARAR B U AR =L T R A e URE A 3 T2 9 ZRUIE A 2 R R0OR B BB e 2B 7 0 4y Bl T B 41.
71%.,10.75%.
%5 AR A TR A0

4k 3 FMEA AT TR (kg/ ke) FALA =77 J1 (kg /kg)
To

T1 12.37b 47. 94c

T2 17.53a 53.09b

T3

T4 20. 34a 70. 13a

T5 7.32¢ 57.11b

3 g SATR

BIFFE 2 kAR AR 1) W WA RE T 2 R PR e B TR 70 1 il AR R TR S U LS 3R B B SRl R
EICHAE N Tal Y S R A T A BT G VB4 = TAEAE 40em LT LER AW AY = MR
KR R R R T AU AT 0. F R AR AT 5T A AR T R AT A T e R R S AR R AR
% 33 2R P e PR AN S AR ORI AR AR T SRR T R R TR S AR A A R sk s gt 4
TE B3 BT A B, 9 3 AR KB B AL SRl 8. 5 mmol/ L. A I I8 0F 58 45 1 5 B AW 98 AR — 2, it
RN R TR AR AR T RIS+ SRR A IR AR e R AR AR MBS R AR MR AR L
F e R N A B 3R AR — S A U P e Rl it £ A T R AE AR AR AR R R AR R O B AR 2R
KEFRM 7R R AR GEmfe g 7 e A4 B a4 .

B IGE 3 R 58 S B A 77 e R o e e SR B G R 2, K T DR i SR Y R e S LA DR L R
5T R A it — E NS Y L A b 0 2R A A AR AR S ARG B e n] R IR SRR A 2R i ASOR



54 XU, 45 A L X 4B AR AR AR AR K B U A 895 i) 103
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hm’ +JFEHIIE N60 kg/hm® ZUNE Il R0 e . 7 S0 B Kt NS A 3 v, 76 SV ZUIE 450 kg/hm® KF-F
ARG 20 % 77 LA 2 4 m EOKAEF R R AR R &=, 7T DUA 0% e oK 24 F 0y B R AL
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P T AR AR R FIES R R B T AR FITROR AT G E S . R — 25 AR R it A
JIE XoF - 3 A 25 R 0 S AR RS R 0 RN it Y 4 T B R e A R L LB L 2 T o Y 3 A
AL D T P B i - A R B L BT T | MR AR R AR R IR 4R R
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Effects of Nitrogen and Calcium Fertilizers on Root
Growth and Nitrogen Utilization of Peanut

LIU Ying' YI Miao® WANG Jian-guo’ GUO Feng' ZHANG Jia-lei'
TANG Zhao-hui' LI Xin-guo""® WAN Shu-bo'**

(1. Biotechnology Research Center,Shandong Academy of Agricultural Sciences, China/Key Laboratory of Crop
Genetic Improvement. Ecology and Physiology.Jinan 250100, China;2. College of Agriculture,Qingdao Agricultural
University. Qingdao 266109, Chinaj; 3. Scientific Observation and Experiment Station of Crop Cultivation in

East China, Ministry of Agriculture and Village,Dongying 257000, China)

Abstract Using ‘Huayu 25 as material, the effects of combined application of nitrogen and calcium fer-
tilizers and appropriate topdressing on root growth,nitrogen, calcium accumulation and distribution, nitro-
gen utilization of peanut were studied. The results showed that under the same high nitrogen fertilizer con-
dition,root biomass of adding calcium fertilizer T2 (basic application N157, 5+Ca0450 kg/hm*) compared
with T1 (basic application N157. 5) increased by 20. 26 % , that promoted the root growth, but had little
effect on the root morphology of peanuts. And adding calcium fertilizer increased the nitrogen,calcium ac-
cumulation of various organs,nitrogen utilization,and nitrogen partial productivity. Under the condition of
adding calcium fertiliers and basic application, Nitrogen accumulation in pods of T4 (Reduced nitrogen fer-
tilizer application by 28. 6% - topdressing nitrogen fertilizer application at flowering stage) did not de-
crease significantly. But it significantly increased the nitrogen agronomic efficiency and nitrogen partial pro-
ductivity,that reducing nitrogen and increasing calcium combined with nitrogen management can increase
nitrogen utilization in peanuts. Compared with T5 (28. 6% nitrogen reduction and topdressing with calcium
fertilizer) , the root biomass and nitrogen utilization rate of T4 treatment were significantly improved. How-
ever,there was no significant difference in root length, root surface area,root average diameter. Root vol-
ume increased significantly by 18. 29 % (P<C0. 05). Comprehensive root morphology, nitrogen and calcium
absorption,nitrogen fertilizer utilization efficiency, T4 (basic application N67. 5 kg/hm*+ Ca(0450 kg/hm’
+ topdressing N45 kg/hm®) had a better treatment. Not only beneficial to increasing the yield of peanuts,
but also to achieve the purpose of reducing nitrogen fertilizer.

Key word peanut;nitrogen fertilizer;calcium fertilizer;root traits;nitrogen use efficiency



