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Abstract; In this paper, the effects of nitrogen fertilization on biomass, caloric value and ash content of Helianthus

tuberosus L. was studied. The experiment was carried out in the abandoned land in Xilin River Basin of Inner

Mongolia in 2010 with 5 nitrogen treatments, 0, 2.5, 5, 7.5 and 10 g/m’. The caloric values, ash contents and dry

biomass of leaves, stems, tubers and roots were measured afier the harvest. The results show the biomass, energy

accumulation amount and caloric value are improved by the use of nitrogen fertilizer, and the best N treatment is 5

-7.5 g/m’. The caloric values are in order of root > stem > tuber > leaf, the energy accumulation amounts are

tuber > stem > leaf > root, and the ash contents are leaf > stem > root > tuber.

Key words; Helianthus tuberosus L. ; caloric value; energy; ash; nitrogen fertilizer

TR J H W R B DR T AR P TR A B R A g
Gy R BAEML A REMK BN EERR E
R SNFRT M SR BT &, B
SeA B N PSR | BRSFEBCE IS T AL Y
Ve O A= YR BE IR 45 BHE B 3o 25°F (Helian-
thus tuberosus L. ) X Z ¥ % . BT 2, 565 HZE
B, ZEEEREY), ENPAERGTER, D
FEBERRE. R, REREMAEY L
B B FR . BEXERERE, RAEE
T, SR . BRME, HRMEEa,

B 2011 -08-15 BEZHH: 2011-12-10

FERE B RIPRERE, BB HETREY AKX
BA—ERIERL

NN —Fh LT R A ™ 2 R
WA P RHE B LR . R REIR—ARG =™
PURZEE = AT RIR R, ©ABIRERARIMEA
RSASULERATEYE, AR REE 2 ke
B, K AT MBI T R =" 8
AE B EBRAG T HTR. B8 AR
BHE RN & 2R, BERLAS (B BR A 32 1 g 2K B P R Ak R
TR K k2 X 28 B 45 5 , T BB 1 = %8

E2WE: PEMEEEARAM TEERG I HE (KSCX2-YW - 6 -036) ; MERT REASLIHH A H (2008BADISBO3) BT H) .
EEEST: REL(1979—), 8B, FMEREAN BL, EENEEHFFSF B E-mail: gaokaiS55@ 126. com

# BWAEE E-mail; qwang@ ibcas. ac. cn



23 Bl % RENFFEYE. JMENKS SRHEN 513

ERFEBMGEE, Y R AR IR B R
GRS, KA VA R BB EBE
o HP R SEXNEMB=HERFEEY W,
BEMREZN, KrSE8HR 1% , HIELARE
15 0.2 MI/kg! 7, by = 9y R SR bR B A 4B (A
W BESE YW WS R P, FEELE—F
FIR R R N . KT ST RITER, LHE
BEBERBERRERT, &/ KB EE KK
BEREMMEYR, SBE YRR YRR LR TR, ]
o K T ik ) S 2o s AR % U R , AT
WA

YRS ERARFEEPETE. BHHEITE. =
HEFRAME RS, CBRER TS FE ™,
T Xt 353 RE Y ) R B S5 AR A, IR b S ot 7o) 26
Fhyg., #E. EERERKS S EEFIBREN
EXHERE MRS ETHEREELE
19, HE A FREAEACE R E , R pRIm I8 353
RIBEHEMESE,
1 MBS HE
L1 REMEER

AT SN T HFE G H AT 5
BUHEN . EIRK0.6 C,TEL1d 24, B4
SEBIFEKE LY 350 mm, Ho 5 ~9 FIHREKE
HAERE K B 86% . MMM FHi., F
2004 FEHATRIBE, S B —EHIWE, A3 E T 2010
FEFG, B4F 5 B 3ERR T B R, B
PN S0 em, MHERNE LELATEN
1.14g/kg; LA WL T & 20.4 g/kg; pH fH
4 6.97,
1.2 Rt

REATE R 2010 4E 5 F RERZE3E, WA A
32 5 (HAREMBHHFESERAFRRME) , &H
METHEEERS. BERATREER, REE 30
cm, f7FE 40 cm, #BMEEE 15 cm, WHEE K 30 ~
40 g, ToiR . TR, RIELALHE 0, 2.5,
5.7.5,10 g/m* 5 AKF, LA NO, N2.5, N5,
N7.5, N10 R, MfEEEE7E PIA B E w0
AT, BRI R N B8R 50% ., 4k
5AEE,/NXER 10 m x 10 m, FEHLHEES], /NX [E]
FEES 1.5 m,
1.3 WMEWMBS5HE
L3.1 AEYErME 201049 A 30 HLIZGER

BRWBURERT S, ZE BN /DX I BB HLIEER 10 #R, B 56
FHE BRI E AR R, WA, FE
AT R TR R AR BURE, IRIEGHRIR R
FRiBRIZES, RERBITZRNRR IR AL
S8 B K. T ERPREENN R
ZEFF AR ARSI T R TE, B Ew
5] S B 2= HEATHIE I SE o
1.3.2 $A, KAWE  WEREZRT, Sk s
B AE 80 CHEAE ML 2 h, Z /5 EH PARR
A FEIAE =R PARR6300 2 & 3 B2 Bl E R
R WA SEEIME, KOS EMNER
FIRACE: , B RE B AE D48 550 CT R4S h 5
WEHK> SR,
L4 HXHESEELE

EHEREREEMLHERK RN
(MJ/plant) #1735 -

BABEHERE =BAMME X RALEYE

BERERERER = E x AP R

EFFRERRER = 2 IVE x ZHEYE

HREREERREE = IME x AR

LRRBERERE =RR + L +ZF + bk
(REEMER)

SFIE(MI/kg) = 2KREEREE/ 24
Y&

KRG ER(%) =[(REKZ xBREY
B) + (RS xhEEYER) + (K x 2
HAEYER) + (MR KS xHREYE) |/ 2EY
£ x100

RIS HHE A Excel F1 SAS Zeit 3k b A7 BN
G, R t-test LR [F AL ] BB B2
5 BEN,

2 HRGnr

2.1 HFEAENFHIFEWERRNEM

B3R 1WA, 35EMAR . R, B Y
BEEAFARELEAG TRIAH B KDLER,
He g yasm, RALEYERN; AEREL
HAGT BRARIINS ZFHTHERRBEYE
REFF, nhR Ay E Y B E 5 T H ML
(P <0.05),Ti 5 FpAbBKE 22 6] 4= ) B B =R
IR HA RS E AR R E —EMZER,



514 HYE SR 2R 18 %
®1 FIBLENFFEBEFRREDERI I (g/plant)
Table 1 The effect of nitrogen fertilization on biomass of of different organs of Helianthus tuberosus L.
4b3 RE Evii Bz Lipss ExX/3
Treatment Root Stem Tuber Leaf Total plant
NO 26.83 £6.29 ¢ 29.65 £4.63 e 54.81 £3.56 b 35.26 +6.37 ¢ 146.56 +22.36 ¢
N2.5 29.04 £4.16 b 46.07 £6.30 ¢ 48.60 +4.05 b 38.29 +4.84 ¢ 162.00 £10.13 ¢
N5 44.44 +£6.26 a 72.19 £7.59 a 78.26 £4. 14 a 69.67 £7.98 a 264.55 £17.42 a
N7.5 41.19£5.93 a 51.64 £8.06 b 53.67£4.05b 54.10£9.12 b 200.59 +15.69 b
N10 29.70£2.72 a 34.19 £5.62 d 45.83+7.31b 38.96 £6.47 ¢ 148.68 +8.25 ¢

H(Note) : FIPNEIREARFERERMEERZEFIEL 5% BF KFE Values followed by different letters in a column are significant among

treatment at the 5% level.
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Table 2 The effect of nitrogen fertilization on caloric values of different organs of Helianthus tuberosus L.

4b3 RE Evii Bz Lipss ExX/3
Treatment Root Stem Tuber Leaf Total plant
NO 16.95 £0.08 Aa 16.99 +0.07 Aa 16.36 +£0.04 Ab 15.78 £0.04 Ac 16.51 £0.11 A
N2.5 16.93 £0.23 Aa 16.75 +0.09 Bb 16. 37 £0.06 Ab 15.53 £0.32 Be 16.55 £0.07 A
N5 17.01 £0. 16 Aa 16.94 +0.09 Aa 16.40 +0. 07 Ab 15.85 £0.08 Ac 16.54 £0.10 A
N7.5 17.05 £0.11 Aa 16.62 +0.01 Cb 16.43 £0.01 Ac 15.93 £0.09 Ad 16.43 £0.02 A
N10 16.86 £0.08 Aa 16.62 +0.02 Cb 16.31 £0.05 Ac 15.93 +0.04 Ad 16.39 £0.03 A

E(Note) : RAKREFHFRARRLIEAZEO. 05 K FEFRBE, AR/NEFRIRARFE ZETEO. 05 K FEF BF Values followed

by different capital letters are significant among different N treatments at the 5% level, and by different small letters are significant among different organs

at the 5% level.
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£3 @BLEXNFFEREERERRENIM (M plant)

Table 3 The effect of nitrogen fertilization on energy accumulation amounts of different organs of Helianthus tuberosus L.

4b3 RE Evii Bz Lipss ExX/3
Treatment Root Stem Tuber Leaf Total plant
NO 0.51 £0.07 Bb 0.59 +£0.08 Bb 0.82 +0.08 Ca 0.56 +£0.09 Bb 2.48£0.14 B
N2.5 0.62 +£0.09 Bb 0.77 £0.05 Ba 0.92 +0. 14 Ca 0.64 £0.04 Bb 2.95+0.15 B
N5 0.64 +0.20 Be 0.95 £0.21 Ab 1.16 £0. 17 Aa 0.79 £0.07 Ac 3.53+0.57 A
N7.5 0.73 £0.04 Ac 0.89 +£0.08 Ab 1.05 £0.12 Ba 0.66 +0. 14 Be 3.33+£0.28 A
N10 0.50 £0.04 Bb 0.62 +0.10 Ba 0.75 £0.12 Ca 0.57 £0.10 Bb 2.43+0.30 B

E(Note) : RAKREFHFRARRLIEAZEO. 05 K FEFRBE, AR/NEFRIRARFE ZETEO. 05 K FEF BF Values followed

by different capital letters are significant among different treatments at the 5% level, and by different small letters are significant among different organs at

the 5% level.
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Table 4 The effect of nitrogen fertilization on ash content of different organs of Helianthus tuberosus L.

4b3 RE Evii Bz Lipss ExX/3
Treatment Root Stem Tuber Leaf Total plant
NO 6.26 £0.41 Ab 9.90 +£0.99 Cb 5.77 £0.20 Ab 19.65 £0.87 Aa 10.04 £0.91 B
N2.5 6.24 +£0.36 Ab 7.64 £0.56 Cb 6.13 0. 11 Ab 18.86 £0.29 Aa 9.59+0.72 B
N5 6.81 £0.37 Ac 13.29 £0.12 Ab 5.78 £0.49 Ac 20.45 +0.14 Aa 11.87 £0.92 A
N7.5 6.60 +£0.22 Ac 10. 96 +0.94 Bb 6.03 +£0. 11 Ac 19.69 £0.26 Aa 11.1 +£0.98 A
N10 6.47 £0.27 Ad 10. 63 £0. 55 Bb 6.11 £0.03 Ac 18.40 +£0.53 Aa 10.44 £0.73 B

E(Note) : RAKREFHFRARRLIEAZEO. 05 K FEFRBE, AR/NEFRIRARFE ZETEO. 05 K FEF BF Values followed

by different capital letters are significant among different N treatments at the 5% level, and by different small letters are significant among different organs

at the 5% level.
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