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1
Table 1 Experimental design
Level
C /D
Treatment Density ( /m?) (g// ) ( kg/hm?)
Density Nitrogen  Nitrogen
fertilizer  fertilizer
DHXFH 50 750 2 300
( X )
DHXFM 50 750 1 150
( X )
DH X FS 50 750 0.6 90
( X )
DM X FH 28 424 2 300
( X )
DM XFM 28 424 1 150
( X )
DMXFS 28 424 0.6 90
( X )
DSXFH 5 75 2 300
( X )
DSXFM 5 75 1 150
( X )
DSXFES 5 75 0.6 90
( X )
o 7 ,
o b
1.3
2012 9 (
) ’ b 6 ’
(
) N
b b A A 4
, 65°C
48h o
( mm) , (0. 001g)
1.4
Microsoft excel
2

2

2.1

;  SPSS17.0

; SPSS

HR 55

Pearson

~

(P<<0.001),

(P<<0.0D),

(P<<C0.05),

X

(DSXFS)
C 3.

2);

(P<<0.01);

(P<C0.0D)

Table 2 The growth index change of Elymus nutans in interaction processing of different density and nitrogen treatments

(em) (em) (em) (g () ()
Treatment Plant heigh Leaf length Panicle length Tillers Belowground Shoot biomass Reproductive
biomass biomass

DHXFH 68.84=+2.07 15.61+0. 60 8.30+0.41 7.584+0.52 0.51+0.06 1.1340.12 0.17+0.04
DHXFM 54.38+2.76 14.92+0.81 7.2940.55 8.13+0.69 0.4940.08 0.98+0.17 0.10+0. 06
DHXFS 55.40%2.71 16.40+0.79 7.6840.54 9.9640. 68 0.66+0.07 1.2340. 16 0.11+£0.05
DM XFH 69.56+2.26 17.89+0. 66 9.0040. 45 9.8940.57 0.77+0.06 1.7140. 14 0.19+0.05
DM XFM 60.43+1.98 18.21+0.58 7.1840. 39 8.57+0.5 0.56+0.05 1.264+0.12 0.134£0.04
DM XFS 65.19+1.95 18.38+0.57 7.4840. 39 9.2540.49 0.61+0.05 1.4940.12 0.22+0.04
DSXFH 87.8244.08 20.09£1.19 12.18+£0. 81 13.82+1.02 1.1540. 11 4.544+0.25 0.92+0.08
DSXFM 72.86£3.62 19.29+1.06 8.93+0.72 11.71£0.91 0.64+0.1 2.2440.22 0.33%£0.07
DSXFS 83.7044.28 15.70+1. 25 12.20+0. 85 15.20+1.07 1.3540.12 4.59+0. 26 1.1840.09
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Table 3 Two—way ANOVA on each index of Elymus nutans under different density and nitrogen treatments

Density Nitrogen fertilizer Interaction effecteractions
Index
df F p df F p df F p
2 32. 215 0. 000 2 14.726 0. 000 1 1. 396 0.236
2 11. 781 0. 000 2 1. 030 0. 358 1 2.330 0.057
2 21.798 0. 000 2 9.514 0. 000 4 1.871 0.116
2 28. 375 0. 000 2 5.295 0. 006 1 2.526 0. 041
2 22.568 0. 000 2 12.593 0. 000 4 5.352 0. 000
2 140.723 0. 000 2 29. 688 0. 000 4 11. 896 0. 000
2 88. 665 0. 000 2 23.979 0. 000 4 11. 852 0. 000
2.2 0.109,
; (P<<0. 05)
4 , s s (P<<0.0D) R
b
, 0. 830,
s 0.104
4

Table 4 The correlation between each index of Elymus nutans under different density and nitrogen treatments

Index Plantheigh Leaf length Panicle length Tillers Bei;:;vriz(::nd Shoot biomass Relljir;)rizziive
1 0.205** 0.645** 0.235** 0.351** 0.571** 0.489**
1 0. 104 0.189** 0.175** 0.109 —0.035
1 0.193** 0.361** 0.549** 0.508* *
1 0.680* * 0.582** 0.405* *
1 0.665** 0.466*
1 0.830* *
1
ST e (P<<0.05) (P<C0.01),
Note: “ * ”and” * * "mean(P<C0. 05)and(P<C0. 01) respectively.
2.3 N
s s
2.3.1 BTEMETLHE (P<C0.05);
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C 5, 2.3.2 ZErtAMEHER
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o ¢ 5.
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Table 5 Two—way ANOVA on biomass allocation of Elymus nutans under different density and nitrogen treatments

Ind Density Nitrogen fertilizer Interaction effecteractions
ndex df F p df F p df F p
% 2 20. 441 0. 000 2 1. 467 0.233 4 1. 062 0.376
% 2 6.140 0.002 2 0.552 0.3577 4 0.642 0.633
% 2 25.693 0. 000 2 7.837 0.001 4 5. 349 0. 000
6 ,
Table 6 Linear regression of density and nitrogen
treatments changes on biomass allocation in Elymus nutans ’
b

Treatment Linear regression

DHXFH Y1= 0.00011X140.081(R=0.022) ns
Y1=—0.00204X2-+0. 146(R=0. 462) * *

Y2=—0.00796X2+0. 854(R=0.897)** R [4]

DH X FM Y1=—0.00022X1-+0.063(R=0.089) ns (5]
Y1=—0.00039X240.063(R=0.159) ns ° ‘
Y2=—0.00961X2-+0.937(R=0.969) * *

DHXFS Y1= 0.00003X1+0.052(R=0.010) ns ’
Y1=—0.00077X2+0.078(R=0. 282) ns ,

Y2=—0.00923X2+40. 922(R=0. 962) * *

DM XFH Y1= 0.00064X1+0.026(R=0.130) ns ’
Y1=—0.00222X2+0. 130(R=0.530)* *

Y2=—0.00778X2+0.870(R=0.910) * *

DM X FM Y1=—0.00067X1+0.111(R=0. 146) ns
Y1=—0.00135X2+0.105(R=0.303) * -

Y2=—0.00865X2+0. 895(R=0, 898) * * Lol

DM XFS Y1=—0.00069X2-+0.137(R=0.130) ns
Y1=—0.00186X2+0. 142(R=0.374) * ’
Y2=—0.00814X2+0.858(R=0.871)**

DSXFH Y1=—0.00367X14+0.386(R=0.357) ns ’
Y1=—0.00523X2-+0. 223(R=0. 585)ns y
Y2=—0.00477X240. 777(R=0. 549) ns

DSXFM Y1=—0.00136X1+0.191(R=0.130) ns
Y1=—0.00525X2+0. 205(R=0.678) * “y7”
Y2=—0.00475X2+0.795(R=0.641)* °

DSXFS Y1=—0.00433X1+0.424(R=0.329) ns ,
Y1=—0.00696X2+0.286(R=0.722)*

Y2=—0.00304X2+0. 714(R=0. 415)ns
T (P <C0.05),"**" (P <<0.01),
“ns” (P>0.05);Y1 %35 Y2
%, X1 % ,X2 % 0
Note: *"mean P << 0. 05;"**" mean P < 0. 01, “ns” mean
P>>0. 05 Ylrepresent reproductive biomass allocation, Y2 represent
shoot biomass allocation, X1 represent shoot biomass allocation, X2
represent belowground biomass allocation.
b
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The Growth and Reproductive Characteristics of Elymusn nutans
under the Interaction between Different Planting
Density and Nitrogen Application

LEI Zhan-lan'?, ZHOU Hua-kun', LIU Ze-hua®*, HUANG Rutling*, WANG Wen-ying®

(1. Northwest Institute of Plateau Biology, Chinese Academy of Science, Xining 810001,China;
2. Qinghai Normal University Life and Geographical College, Xining 81008, China)

Abstract: To study the effects of density, nutrient addition and their interaction on the growth charac-
teristics, biomass accumulation and allocation pattern of Elymus nutans,a pot experiment was conducted.
The results showed that: Firstly, the interactive effects between density and nitrogen addition had no
effect on plant height, leaf length, panicle length of Elymus nutans, but significantly affected other indica-
tors, such as tillers, belowground biomass. shoot biomass and reproductive biomass. Each indicator in-
creased with the increase of nitrogen, and then decreased in the same density level. But the leaf length in
low density and different nitrogen rate increased with the increase of nitrogen in medium density and differ-
ent nitrogen rate. Tiller number in high density and different nitrogen rate showed a similar trend as leaf
length. It decreased with the increase of density in the same level of nitrogen addition. Secondly, density
and nitrogen interactions greatly impacted the reproductive allocation. The correlation coefficient of repro-
ductive biomass and below— ground biomass was 0. 830. Thirdly, the reproductive biomass allocation un-
der interactions between low density and low nitrogen addition was more significantly different than that of
others, the reproductive allocation was 14. 02%. Fourthly, there was a trade— off relationship except re-
productive biomass.

Key words: E/ymus nutans ; Planting density; Nitrogen addition; Interaction; Reproduction allocation;
Trade—off



