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1.1 IR

B A7 T A R T N X B
(37°40'29" N,102°51'59" E), #4% 1 510 m, 4y
SR 7.7 CLRFW 150 d A4, Bk A 150 mm,
Kk 2 021 mm, HBETEC 3 028 h, #H XTI
JE53% ., —4EFR =10 CAHBIR 3 016 C 4K
FHARST S 580~660 Caleem 9, X HZEL K,
Rk /D LR B E 6 H —9 A LBl R R
B T DA T KA L 3 b - 1 Sy Ay R Y
+ BRI R 2 0. 44 gokg LB A
94 mgekg ', HRWE 26. 4 mgekg ', HERH
148 mgekg '.AMLE 8.5 g+kg ',pHS. 11, K&
1.28 gecm °,

1.2 ##

B g 2 S R E — 57 R AR
PRz B de it

BECE R R (& N 828 46 %) . FE AT
R A R B A ™ R (K, O & it 52%0)
TR TR A B A AR T T BEER A (P, Os &
HHR16%), n MR THRAR A,

B AR WA BLAE Dy T B A HILAE CF AL 7
WAV, R 22X AR =2 12 ),
I 35 B 0 TR M SRR T R A BRA R A,
1.3 Ak
1.3.1 K&t g R LXK 4311, AZE
R E R 2 (ND FIR IR B 22 B JR 2 (HND ., X
#H OM,+N, (T1),0OM, + HN, (T2),0M, + N,
(T3).0OM, + HN, (T4),OM, + N, (T5), OM, +
HN; (T6) 3t 6 4> &b B, Hor 4= W A AL IE OM, |
OM, \OM, 435124 0,1 500. 0 1 3 000. 0 kgehm ?;
WK ZE NN, N, FURS i A IR 28 B R &% HIN,
HN, .HN, 451 225.0,187. 5 1 150. 0 kgehm ™2,
6 MAbFE 3 WE A L2 18 /MK,

1.3.2 wmEE® T 2021 4£ 3 A TR L%
Fifr, SR FHSFAE 09 R O XL BRAT IR 60 cm X
38

70 cm, FEFREE R 10 cm, P HUE 30 ~40 g. &
P TR BB ZEAE R Bl B Fh AT 0. 8 %0 i L R
PIUHTE . A E PO EROR I I IR DK Y
2 AN RHER I, — B 5 A Atk 9 H LAl
DEILE 7K oAt Bt AR Al - 98 5 19 R 1A K
5 UHEAK , N TBREE 2 Ik, 10 H A BIATIs3K .
1.3.3 MAERB AF & HELWNE -4
Yt (AB) , 4 71 5% Hb i A B B AR L 105 °C 45
THET 48 h JE AR T BRI E R AR ) i
(UB), AZH L N AR S oty , DLEAR 0.4 mo i) B
TRAZ 30 cm, BUH Hb N B 25 FIAR & A6 BEA ook T
48 h(105 O e T H s S AEY & (TB) i b |24
Yy 0 T R a2 R R

BRI RS /NS #R A SE M DI s
SERPRL 105 C AR L FLL 80 C Pt B &, B8
ik 60 H 5, F 0 B2k b i SOl (TS) iR
JEOBE (RS FIAGHE (LL) & &, B 25 SOBE Anig i
B0 S 2R - B R vk AN 3. 5- R K e et
T E D AR R DL RORE S R A RO Y 25
FRt,

Hby 3B 40 B ST R BRI S 0 40 B, 2
M8 GB 6438—2007 A5 i 22 KL K 43 CASH) 75 & 5
Z I GB/T 6432 — 94 #r i & ML & [ (CP) &
% M GB/T 6433 — 2006 A7 fE W 52 HL A5 1
(EE)& ;31 GB/T 20806 — 2006 A5l &
PEVEVR 4 4 (NDF) 1 & & s 2 M NY/T 1459 —
2007 00 2 R M VR IR 4T 4E (ADF) & = .
1.3.4 ##EHH B EHE L) Excel 2010 #f4:
PR SPSS 21. 0 FRAFHEAT 5 225 53 B L FE A
IR BRI AT
2 R0
2.1 AEEEBAXENFFEDENTM

P 1 AR, M b AR i R AR R R AR
Yy et 35 Bt A LI 9 3 i 52 185 %) i 34, TS R0 T6
SEFER R M AR Wi T AL B, Horh T6
AEFETR (Y M b AR ) B . R 309, 00 ge R ER
T1 @& 26.52%  T5.T6 AL FEF A HL R 4= 9y & 4]
BER T AL B, H T 2 R G 25
BHEER A RN F A T6 > T5> T4 >
T3>T2>T1,T6 AT M4 2 B AW & &
K 422.26 gk ', 5 T3.T4 il T5 Z 6] 2 %A
WL HE T1.T2 W mih 25. 4001 21. 44 %,



8 IHRASF R ARG XA LR E B F AN &R0 Y A 2Ry - B ERIA
500 Ujﬂj:ét%ﬁ 'ﬂ?i%% DE‘\E%E ;E 1 Wlﬂﬁﬁﬂﬂﬁiﬁi’f%iﬁ%ﬁ)ﬁﬁ"]%ﬂﬁﬂ
a s -
400 b ab ab Bfrgekg !
o b
g 300 cd pis:H RbE & R Eapi
§ 200(- T1  501.99+5.56 ¢  45.43%+0.15 ¢  456.5745.56 d
b
100-| | & o T2 557.14+9.27d  46.334+0.06 b  510.8149.26 ¢
o T ' ' T3  612.81+£3.12b  48.2840.11a 564.53+3.12 b
o T4 645.23+3.64a  44.2940.10d  600.93%3.63 a
B1 FAAEBEARXNSEHFEWENT M
R /B S R AR P<C0, 05 KT 5 B T5  592.86£5.28 ¢ 46.1740.15b  546.69+5.28 b
T6  600.61-£7.19 be  44.3840.11d  556.2247.18 b

2.2 AEKEEAXITHFERZRRHZIG

FHZe 1 nl 0, T4 Ab 3R A9 45 5 BB & it i
ok 645,23 gekg ', W T AL AL 3, R
T3, EbE S KR T4>T3>T6>T5 >
T2>T1,T5 f1 T6 ZFzZM LR EER, T1 4
FER A EOME B i B A U6 B EUIE A HILIE B it A A
T AObE 0y B T H i 22 B RIS RO T R
A,

T3 AbFR 138 JbE & e, o 48,28 gokg '
H 5 H A ab 1 25 S 34 W 25, T4 F1 T6 &b 3T /) if
JERE G RN, S Z RN R, 6N
44.29 FI 44,38 gekg ', H T3 4bHF B8 J5OHE &
L T4 1 T6 40 W 2 m th 9. 0120 F1 8. 79%,
T2 1 T5 ZHZ M ZER AR E,

T4 KEEET B3 B8 % & f =i . o 600. 93 gokg ',
H 5 H A kb B 25 5 35 & 2%, T3.T5.T6 40 3l N
564.53,546.69 Fl 556.22 gekg ', H =#F 0] %
SRR E; T A H T AR RN
456.57 gekg ' KT T4 4bFE 24.02% , WA HL
5 BALRC A B T2 2 i AR R

T AFNG F 8RR P<0.05 KEERBE., TH.

2.3 AEERAXNNFFEMHERBSWH M

FH 26 2 AT, 45 A0 B 2 ] 46 25 nP AL B 1
HESADFE, b T4 0B FAOHE A& &
FL IR T4A>T5>T6>T3>T1>T2, T6 kb
FUR Mg 22 MU & S, N 4. 7400, B
5 A b3 2 [R) 2% S 2 2L FLR Ol TS, 16 ] 4
A HUIE A F T 28 25 m o g T R LR . T4
SRR R 43 % i, i 140 5800, T4 H R
T3 A1 LAt b B 2 5 34 1 2, H Gl Ah 3L 2 ] 25
SRR H o, T6 AR B ZE i K 43 5 i
AL 8 T4 b #1  35 FEAR 16. 2600, T6 ALFER
P 44 2 2K b R M VR U 2R Ak RN T R U A 4R
SRR Ry T5, B B2 ERH AR E,
T6 5 T1.T2 Ab#M ] 2 5 ¥ 1 &, 2 4k & i
AR YK H T6>>T5>T4>T3>T1 5 T2, %]
Wit it A A HILAE S 1 3 O AR T g R 2T 4
By A R, H G i 22 R IR R AR AR T G i 3
RE,

K2 FREBEAXMNFFERHEFHIHRM B %
b3 HLEH HLAg Wi KUK 53 P2 1 U TR 4T 4 FPE T PR 2T A
T1 6.68--0.69 a 3.9640.10 ¢ 13.14£0. 29 be 38.11+2.52 b 140.714+1.73 b
T2 6.63-20. 96 a 3.5140.10d 12.4940.33 ¢ 37.6740.65 b 41.5142.06 b
T3 7.031.01 a 3.4240.14 d 14.14+£0. 38 ab 39.6340.54 ab 41.824+1.16 b
T4 9.06-20.08 a 3.8040. 06 ¢ 14.5840.19 a 41,9441, 22 ab 44.8040. 63 ab
T5 8.2440.48 a 4.3540.07 b 12.8140.27 ¢ 42.27+2.94 ab 45.20+1.29 ab
6 8.0440.21 a 4.7440.07 a 12.21+40.31 ¢ 44.5340.87 a 47.264+1.32 a

2.4 HFEEYEMBREUREFBTHHBEXE
o1 3 Al 11 AN A8 AR 22 877 7 — 5 1Y)
FHEHE ., i EARY R R A B AR SR

PEVE VR LT 4E | P PV U 47 4 22 0] 52 B 2 3% 1E A
KRF b AR 5 s 7 2 18] 22 9 35 1E AH
KRFR MK RECH 0. 810; 5 Sk 5 450 2 1] 2
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AR 525 IE A E R A REON 0. 996 HLEE 15
i P e VA 2 A R b M U WA T A 2 ) S R S 3 OE A
K Z AR B BN 0. 793 F1 0. 795 MG G 5
i P O VA 2 A R b M U A T 2 2 ) S R S 3 OE A

KR LA RES R 0. 790 F1 0. 795 B PEVE L
Y S5 PR A i ) R A 3 IEAH R L R,
A FRECH 0,979,

T3 BFEVEMRRUREFTEFERZENEXREERE

W WEAWR ATARR RESR M B AW REA O HEG RS &ﬁﬁ;{% *iiﬁx
A 1..000
BN s 0.997** 1,000
S 0.995* "  0.998**  1.000
SR 0.577 0. 625 0.589 1..000
I —0.315  —0.319  —0.316  —0.068 1.000
il 0.585 0.633 0.597 0.996* * —0.098 1.000
HEH 0.697 0. 740 0.708 0.765  —0.573 0.780 1..000
LA 0.810" 0. 746 0.772 0.025  —0.612 0.043 0.443 1.000
HUR 4 —0.263  —0.208  —0.250 0. 490 0.163 0. 484 0.330  —0.561 1.000
i e e 4 4 0.9467 % 0.947**  0.947" "  0.627  —0.505 0.640 0.793" 0.790* —0.113 1.000
o Uk T 4 0.947* % 0.951" %  0.949* 0.609  —0.567 0.624 0.795" 0.795*  —0.217 0.979* % 1.000

o REEREE(P<0.05), " " RELFREEP<0.0D),

2.5 EHOSH

Sy i A WA 58 SR IO B AR bR R AR S AT
o W HT 3 A A B R TE 22 F8 A Ok A T
AN AN A O B £5 5 PR FE A L R I B i R 4 R
S NG 1570 = SRR N5 W 2 0 S YA R /) B A
BT i R A A S 11 TR bR DL 3 LA o A ik AT
REde, T i 3 A Fsr. W 4 AT FE R L.
TR 2.0 F R4 3 BTEK 4 B 65, 5220,
22. 314 %M1 9. 199 % ,3 A>T 75 22 B R TTHR
RRES W45 AR 97. 034 Y B9 B L BEEH 3 A E
BT DA X 11 MR IR A E R, - E
BT A R A S A R
0 TR R R U AT A L b MR R AT A I fer B R
HAUE 2B 9 0..979,0. 965,0. 976,0. 785,
0. 887 1 0. 8963 5 — &= Bl 4> #£ B WE . 45 0% ML &
FI VLK 43 b fir 28008 55 R HACE & 805 il ol
0. 864,0.862,0. 641 F1 0. 850; 5 = F W4 1EiL R
Wi E A 20 M B AL R HCH 0. 964,
2.6 AEERLEXNEFRABRRHEETEN

S AR 3 3 o3 A 4 R % LR R RE AR
V445 48 b5 bR ME AL S 11 AE ZABLZUB, ZTB. ZTS.

40

ZRS.ZLL.ZCP.ZEE.ZASH.ZADF.ZNDF, [ .,
A4 E A R R K FL=0. 979ZAB+
0. 965ZUB+0. 976ZTB+0. A71ZTS — 0. 219ZRS +
0. 476 ZLL~-0. 540ZCP+-0. 785 ZEE —0. 416 ZASH+
0. 887ZADF + 0. 896ZNDF, F,. F, [a] £ # 1
& ALUAH R R AR 3R SRR

T4 ERDDTHEFEEMTEHE

Fs &b TR 1 EMSY 2 FRSY 3
1 A 0.979  0.152 0.117
2 Ho R A i 0.965  0.216 0.126
3 BAEY = 0.976  0.168 0.119
4 eyl 0.471  0.864 —0.043
5 i R —0.219  0.022 —0.964
6 sy 0.476  0.862 —0.014
7 HEA 0.540  0.641 0.502
8 HLAR Wi 0.785 —0.344 0.476
9 HLR 5 —0.416  0.850 —0.008
10 RVEVE IR A4 0.887  0.265 0.337
11 hPEPR L4 0.896  0.216 0. 375
FEAE(E 6.341  3.912 1.024
Tk A/ % 65.522 22.314 9.199
BT/ % 65.522 87.836  97.034




8 EHRAF R R AT X AFFEAAR R F 4R R0 R

ZIRY - #RER;

M2 5 A, G A SRR R« (X — X))/
(Xox = Xoin) s G=1:24 s ) 3R1E wy sus s uy HF—
WA E W, =P,/2_ P, I G &I D
D=2 [u(X,)XW, ], i+ 15 T6 4bH K
or it . i 0. 798, Hok oy T5, 4% 40 4 0. 709,
T1 AbFEAY 1S3 5%, 4 0. 078, HEZ KK N T6>
T5>T4>T3>T2>T1, U7 3 000 kgehm™*
BAHLNE4150. 0 kgehm * {jiti 1B 2H & F X 25 3FE 4
Wi HEE S T DL ROE SR O SO et . A
S IR A A Ak B ) Y R R R L X 6 AN Ak
PIHEAT RGN 2 Fras, o] DLEAE FH
Sy 3 25, T1 A T2 WA Ab BRSOl — 2, 2 3 1)
FH AL B R =4, T3 A T4 IS BB — 2K, 45
AR Y 4, TS5 M T6 WA 4 3 Ol —
22 2 i B o — 4 UL TR LIS A A T 5

R AR T A A 4 T, LG I 22 B R 3R AOR B
THEMEIRE.

0 5 10 15 20 25
5 5 ' ) L L 1

T6 6J

T3 3

T4 4

T1 1

T2 2

2 ATE) HE AR AL BB BB 2K 4 4

%5 TALENHFENBRERBREFHE TN

Qb 7 Iy F, F; us u3 D A (1341 44

T1 —1.159 —1.078 0. 669 0. 000 0. 000 0. 822 0.078 6

T2 —0.675 —0.595 —0.470 0.191 0.179 0.408 0.209 5

T3 —0.263 0. 755 —1.591 0.353 0. 680 0. 000 0. 395 4

T4 —0.339 1.618 1. 158 0.323 1. 000 1. 000 0.543 3

T5 1. 058 —0.189 —0. 346 0. 874 0.330 0.453 0.709 2

T6 1. 378 —0.511 0. 580 1. 000 0.210 0. 790 0.798 1

3 ik L1, R 180, 0 ke hm B 452 B B i

ol S B L o R K (SR 7 = N DR iR
ROk, Ml b ZE S A 2K 0 IR (R AT AE L
THHRETEAEENER, HERNES T
FREELT AR5 A AN R it ATy 20X 45 2 b 1
R 2R B DL R HZE S BT RN 2K M R ) R Y
e, SRR 9% 4 - e KA A E i IE 7 X, A9
R A AR AR AR K SO Rl A i T AR
Kb S B LA TG AR IR O T O e A e
(4 A0 B AT DL ARAT A v B ARDRE P R, A GBI ST R B
AR RE W B B A MLIE v] B PR SR B . B
S AR IR 5T SR WL Ak I T it AT AL AR AT
HEAR M = s A AL E S R R AL S
VB 20 Y0 S BTt FHAT BEAR B AU (3G PR R . AR
WAL FIAH LS 5 7 150, 0 kgehm *ZRIRE +
3 000.0 kgehm ™ M \™ ¥ A= ¥ A HLIE AL B R 09 A4
Wik e K. 4 2EHEE R S 2 B A ] sk
MBS oY 2 —, LR AR T R S & 4 B
MLEE AHIFFE & B, 24t A LR 187. 5 kgehm ™ +
ZEREIRE 1500, 0 kgehm ? I 1 35 3 He 28 vh o
TG HETE 25 b B b & B fe i . PN IR gk 250 A 5%

Bl 5 g 7 A0 e PG o B T R e i IR S AN
I3 1 2 2 e 25 7= i R HL Y B X RN AS F 5 1
GERFEAR T, BN Bk UL H LS
T R 43 | v e e 94 7 4 T Rk R T T 4 e vk iE
HEFMEMEZY R . AU ERNE RARHAE
FERHLAR 1 5l R A R T A A 5T
A2 ZENRL AR 1 R B A U U8 R A AL
NE BT IE TR AR . AHIES it A HILAE
3000.0 kgehm > +ZZ B JR K 150. 0 kgehm * f,
2R oML RE G B 6 7R A AL 3R S i RS O
4. 75% . 1 I 2% B AU L it — 2 L ) 1 A HLIE A
FI 4 K E IR E X 510 A O B SR
MAEZE 6 — 80 . v PR A 2 4 R0 IR 1k kU
L 2 2 I WLAT 2 T A IR B A A e b, A R S
SR AT R AR &2 AR 9% v it A HLAE
150. 0 kgehm >+ 2B IR & 3 000. 0 kg+hm *Rf,
A 2R R ) £F 4 i B, ELUMDV R L
JIEL f A A 3 2 S 39 W 3 10 B il A HILRE 1 3
Jiti 0 RN ek B A T AT 4 AR 4 2R 25 g AR
B4R R A AR O R X 5 A AR AR X
TR T L5 e — .
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SRR A 00 1R A A B AR A A e B
g4 EAMBE S 11 MRS ED . ZEX
11 AR5 Z 18] B AR OGP 20 A, A= W i 55 R T U
2 2 0 PR U U AT A A A A I 3 R OE R OG OG
F T 5 3 JFOE FURLK 43 2 [ AE R A DG & 5 fL
B RURL NG I 5 R 4 Pk % 1 2 0 ep 4 Pk I 21 4 4T
AR EZEMIEMXEKER ., FiE—2 T XS8R
Z ] AR G 6 R D K4S 46 A ) 2 = ) A 1B Y BT
Wk R 32 803 43 B 7 R0 3R 2 43 Bt vk X6 4% A B E
TTEA VAN . AW R B 50 B % R AE %
S BT 11 AR SEAT R AE AR 3
Wy, BRRTTHRERIE 97,034 %, A& MR
YRS A YR R R PR VR R AR 4E bRk
WA AR — F U A B B 4 S 58
i A e S ) 8 w4 8 S o ) W S 2/ = O = A
B 30 J5O0E 7E 55— B b A B Y far 2R (E.
3AFER AR T T AR Y R OB B IR A
57 9 AR AR A B IR Ul TR 32 oy
3 b A £ AN ] it S g = Xo) E V A i DX 4 2 A FH o
PSSR
4 R

ATt A 7 A B R L 2 X4 S bk 11
T FH i BT e AR 2R AT A AR A VA R R 2R A,
PIAS )it A 75 =X 35 B4 45 40 2F A0 A o 3 47 4
B HE 4 MYk S OM, + HN, . OM, + N, . OM, +
HN, .OM, +N,,OM, +HN, ,OM, + N, , Bl & B JR
% 150. 0 kgehm Rl A ALAL 3 000. 0 kgehm™* [
AR AR A, 8 32 o 2R A A oy i AT R 2K A
B K 6 A IR it A 4h B 49 2 248 & 5 R
3 NG, B OM, +HN, ,OM, + N, by = i 2 4%
OM, +HN, .OM, +N, Ay i it % 9 . OM, + HN; |
OM, +N, IR 559, RE I 4E L, 1
il A HLAEAE X F AN B it A HLAE A BT d 3 2 v 44
A FH b 5T TG it 2 R DR 2R A BT Y 4 2 )
J L T R %
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Effects of Different Fertilization Methods on Forage Quality of
Helianthus tuberosus Linn, in Desertification Area

WANG Zhenlong, SU Cuicui, ZHOU Qi, DENG Chaochao, ZHOU Yanfang

(Wuwei Farmland Soil Improvement and Farmland Conservation Technology Innovation Center / Gansu

Academy of Agri-Engineering Technology, Wuwei 733006, China)

Abstract: In view of the fact that the large area of desertification land, the lack of water resources and the fragile
ecological environment in Hexi Region of Gansu Province have led to the rising contradiction between "competing
for land and water with grain" at this stage. The characteristic cash crop Helianthus tuberosus, which is
perennial. drought resistant, barren tolerant and has high feeding value, was selected as the research object.
Six different fertilization methods are set respectively, with single nitrogen fertilizer as the control: OM, + N,
OM, +HN, , organic fertilizer with nitrogen fertilizer: OM,; +N,, OM, +HN,, OM, +N3, OM, +HN;. The
effects of different fertilization methods on the feeding quality of Helianthus tuberosus were analyzed. By
measuring the relevant indicators of Helianthus tuberosus : aboveground biomass, underground biomass, total
biomass, total sugar, reducing sugar, inulin, crude protein, crude fat, crude ash, acid detergent fiber, neutral
detergent fiber. The results showed that the total biomass of H. tuberosus under OM, + HN; treatment was the
highest, at 422, 26 g+ plant ', which was significantly different from OM, + N, and OM, + HN; treatments.
The inulin content under OM, + HN, treatment was 600, 93 g+kg ', which was significantly different from
other treatments. The content of H. tuberosus fat and fiber under OM; + HNj treatment was the highest
among all treatments. Using principal component analysis and cluster analysis to comprehensively evaluate the
differences in feed quality of H. tuberosus under different fertilization treatments. The results showed that the
comprehensive ranking of H. tuberosus feeding quality was OM, +HN;, OM, +N,, OM, +HN,, OM, +N,,
OM, +HN;, OM, +N,. The feeding quality of H. tuberosus under different fertilization treatments divided into
three categories. The first category was OM, + HN; and OM, + N, , which had the best quality. The second
category was OM; + HN, and OM; + N, , which had good quality. The third category was OM, + HN; and
OM,; + N, . which had general quality. In summary. the feed quality of H. tuberosus can be significantly
improved by reducing nitrogen fertilizer and increasing organic fertilizer compared with the treatment without
topdressing organic fertilizer, and the feed quality of H. tuberosus under the treatment of slow release urea is
higher than that of common urea.

Keywords: fertilization method; Helianthus tuberosus Linn; feed quality; principal component analysis; cluster analysis

1 73 A4S
BIEIAEY 2
T AR AN B4 e K R F 52 B
TR AN BB v 1173 B
TR T A B2 e 0] 73 B
TR AN B2 e 22 4k 73 B
FRIETUAE AN B2 B A A 73 e
RIE A AN B A B PHT I3 B

S S S S U S S S N S U S U

43

x’



