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 E RAAWEMAR ARG &, 54 4 AR (R MR (Alamo.JAp-014 ,CHp-005 = CAp-017) £& 3 i =
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ik B E ST R A MBAR A, EREAVANBH(ZOMBEREELE I FAEARIBT HEH. TR AHER~
FE£F %%, # Alamo,JAp-014,CHp-005 F= CAp-017 MR /5 £ % & A2 #,3 S £ Alamo & & % #) i& 3] 211. 80 cm,
54.90 cm.1.57 cm A2 7. 20 t/hm* s 4k Z vt R PR 5 Z XA A B E M XA, RE AP E 6 5 EHN B A K
PR A A G A (R AP A AR o AR K B E Ao AR K B E ¥ Alamo > JAp-014 > CHp-005> CAp-017, £ ¥
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Comparative study on the growth characteristics of
different switchgrass varieties in saline-alkali
soil of the Yellow River Delta

ZHANG Jinhong, WANG Guoliang, WU Bo. ZHANG Qingping, JIA Chunlin* , [SHENG Yibing

(Shandong Institute of Agriculture Sustainable Development/Key Laboratory of East China Urban

Agriculture of Ministry of Agriculture and Rural Affairs, Jinan 250100, China)

Abstract The objective of this study was to select suitable switchgrass varieties for large scale cultivation in saline-
alkali soil of the Yellow River Delta. The plant height, tiller number. leaf length, leaf width and yield of four switchgrass
varieties (Alamo, JAp-014, CHp-005 and CAp-017) were determined during a 3-year experiment with complete
randomized block design. Grey correlation analysis was applied to evaluate their adaptability. The results showed
that. The plant height, leaf length, leaf width and yield of the four switchgrass varieties were significantly different
throughout the 3-year experiment, with the order of Alamo>>JAp-014>>CHp-005>>CAp-017. The Alamo at 3-year-old
had the maximum plant height, leaf length, leaf width and yield of 211.80 cm, 54.90 cm, 1.57 cm and 7.20 t/hm?,
respectively. Tiller number varied according to the plant age. There were significantly positive correlations between the
above agronomic traits. Both weighted grey correlative degree and grey correlative degree of different switchgrass
varieties in descending order was Alamo > JAp-014 > CHp-005 > CAp-017. Therefore, Alamo was suitable to be
cultivated on large scale in saline-alkali soil of the Yellow River Delta due to its superior adaptability.

Keywords switchgrass; variety; saline-alkali soil; agronomic trait; adaptability
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Fig.1 Temperature and rainfall in experimental region
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KEREEY NS 3AE>5 2 4R >4 1 4F, SEAURERE Alamo 75 B = £ P 5 5l b 28 K58 B PR Feik . B
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Table 1  Growth characteristics of different switchgrass varieties

LD it ] il Varietie
Trait Time Alamo JAp-014 CHp-005 CAp-017
14 162.62 a 145. 88 ab 126. 31 be 112.67 ¢
M5 /cm o5 2 4 211.61 a 191. 85 ab 162.63 b 135.31 ¢
o5 3 4F 211.80 a 161.25 b 126.00 ¢ 127.00 ¢
%14 43.30 a 48.10 a 30.80 b 30.70 b
A3 BERL %2 4 46.30 a 49.30 a 33.40 b 38.50 b
95 34 56. 00 be 51.22 ¢ 70.67 a 60.78 b
o1 AR 48.61 a 40.03 a 28.32 b 24.71 b
4 /em o5 2 4 52.11 a 42.53 b 30.73 ¢ 25.78 ¢
%34 54.90 a 42.20 a 29.10 b 25.10 b
%14 1.40 a 1.15 a 0.86 b 0.69 b
M98/ cm 52 4R 1.57 a 1.25 a 0.88 b 0.74 b
95 34 1.51 a 1.19 b 0.77 ¢ 0.72 ¢
W14 2.90 a 2.61 a 1.59 b 0.88 ¢
PR/ (t/hm*) i 2 4R 3.94 a 3.39 a 2.58 b 1.81 ¢
R 7.20 a 6.93 a 1.92 ¢ 3.48 b

I A AT P IR A AR NS SRR R TE P<<0. 05 KF ERFRE.

Note: Values within eachrow followed by different lowercase letters are significantly different at 5% level.

®2 |EBKENEBERKEKEHEXSH

Table 2 Correlation coefficients between temperature, rainfall and switchgrass traits

ik i BEEE bR Sy i o 95 P
Traits Temperature Rainfall Height Tiller number  Leaf length  Leaf width Yield

I 1.000

i T 0.959" 1. 000

] —0. 020 0.117 1.000

Sy BERL 0.780" 0.796" 0.152 1. 000

K 0. 049 0.074 0.891" 0.212 1. 000

P —0.036 —0.004 0.898" 0. 147 0.992" 1. 000

il =<8 0.592 % 0.634 * 0.676 = 0.414 0. 694 % 0.648 % 1. 000

R x TR P<C0.05 KPR BE, « x £ym P<0. 01 K2 F 3.

Note: % and * % mean significant difference at 5% and 1% levels, respectively.
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Table 3 Values and orders of grey correlative degree (GCD) and weighted
GCD (WGCD) of different switchgrass varieties
Fi i) it . Hey . He ¥
GCD WGCD
Time Varietie Grade Grade

Alamo 0. 641 5 0.651 5

JAp-014 0.562 7 0.569 6
o5 14

CHp-005 0. 457 10 0.462 11

CAp-017 0.427 12 0.432 12

Alamo 0.789 2 0. 806 2

JAp-014 0. 642 4 0.653 4
5% 2 4F

CHp-005 0.503 9 0.509 9

CAp-017 0.463 11 0.468 10

Alamo 0.919 1 0.918 1

JAp-014 0.697 3 0.688 3
5% 3 4F

CHp-005 0.568 6 0.571 7

CAp-017 0.527 8 0.528 8

R LU A AR O AF 1% 77 1 T RE IH PR T I M IX
ey . P F RE R B A A AR AR R R AR R KRR L Af
3 WHREHiR

3.1 AEmA(FR) BT HE T =Ml 2w
AR $F1E

MR A s — R 1~2 mo AR IR AT 3L 3.5 m,
M 30~80 cm, M 5E 0. 8~1.3 ecm" 1% = &,
AFLBi ot A Bl R B KT B AN TR T B
FEAE—E M AR R . 2928 2~ 30 t/hm™ ™1 76 3% [ 5T
ZAc Al ik 28, 33 t/hm™™ , 78 B 4 B X )1 H
Al3k 12,29 /hom™* Y, MR LA — 5 T R L 7T
TE SR80, DX AR (EER B 3 X MAS R A R 3R R
Mgt R A E 5 e B i e 30 R
JINEE WA R PR B o0 BE AR - B 0 R AIR . A B SR
ERERW A = AN A AR A KRS T L4
A A CRO MR B B L R IE 5E 1 4% Alamo,
JAp-014 ,CHp-005 F1 CAp-017 i J¥ £ kg, 7=
SRR ORI TE 5 IR IE A G OE R Alamo 7
LIS E] 7.2 t/h? TR B = R
0.34% #b Bk 1Y 7 & (4. 7 t/hm)'*, CAp-017 FI
CHp-005 /™ f 8AIK , d5e i 43 94X A 3.5 M2, 6 t/hm?,
SRR A2 V0 P S R by i ) R
4.2 02,1 t/hm? g5 AR, 54k H WA

T Ao A K 25 A R 77 Y R E R AR e e A AR
FEA . B RO AR BRI, 4 A SRR (RO WAL R
Jra i T, X 5 Cave-in-Rock B #2 76 75 Jb h
i e A AF T 4 AR — 30 . R R R A A K
TR M R K R SO P R X R R
2N FEMRER, 3FEEMME,.6—8 H #E 26.6
°C LK E 360~540 mm (& 1), I F # R 2 By Bt 2
10 25 A A A0 A AR A g kPR SRR B0 e A R
33K ol Jay 38 M T R0 A R MR R A W o T AT
SRR CHEDT  (HAR RN R4 K 3 4F CHp-
005 7=t R AIK » T B J PR 2 12 o A p bl 22 IR AR R
B IE S HIE 4 H 19 MR HGR 3 7= A4 R F
AL
3.2 AEAGEM(R)MEBEET=fARMNEmEbN
5| & R 1

KA 2R B8 BRI 2 3T AR &R R Ok 1) — 4y r B
s T2 00 b Sz e 4t A0 A AR i 22 48 bR AE 51 D
WM ARG R SO T AR SR B — AR AR I AN
o | P 3 0P 1 B i . R 8 R S HE L A R i
RSB 5t A A K 8, DG K B 1 v JEC A 8V = A
AR 6l b A 5 | b S PR R . ARBFIT AR R L4 A
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s o R0 MRS 2 A 8 VT = o N 50 it 1 8 DG 1K B2
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Alamo i £ 58 8 7 520 38 7P B 9 o O A 4 A
P IR 3 TR 2 DR R A ) Y A, JAp-014 IR Z
CAp-017 fz 25 . ¥ = 1 N BLAT 19 Tinf £5 5l 0 B 32
B HAE RS R AOR ORI 3 i 5 L RE R AR
TR B MR AR A SRR T2 DG I RE R
XF A HEAY T 5 BT R HORT PR B A0 o U IR A 2
Fol 30 455 30 L A AR SR 0 TS B2 RE 7 3 IO R
Mike#: A 1992 AR5 AR ESY, B A & 7E & E AL )y
B X0 R R RB S VD Y S By
ST I | Rl AN LA AL A AR L 3R B0 R A 0 AR 2SS
PE & ECORTAARHE T 0 o A WF 9 32 S A0 ) =
£ U ER BRI BE L AN T A W) A RO WA B 7 3]
=AU ER B b 04 8 B 1 25 SR R B Alamo & N
55 A IR AR (RO o e 3 T AE BT = A U R 6
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