55 32 5 2 ]
2014 4 3 J

T 2 XK K I #H R
Agricultural Research in the Arid Areas

Vol.32 No.2
Mar.2014

B R EM A REMHMENES
FAERAEROZ MR
LkE,ELCE,KEE,TEX,HHE

(TeBRgedr RepAesgbe , 107 YLFH 110866)

W B EERAHT UAGFAEGMNIE 4. PEBSMERKRE

AALE 1A RAM T T EE &

MAETFRREEMHEXBAETRANES . ERENV AGFaMPLTRAEMATIARAFSER RA

EAfGRRGERRMER B LR FAEEFZR. TN, L

o MAESEELSHETEHELEOR

k BEERAG R ERME G R0 46.3% 47.6%F21.9%, 23Kk BEXT, BEF R AT EAE
JEARFTRAVAIERR G, EERAMEBLETERZE) GREFGTRARGEEHEE S T LA R M,
HHEREEXRRH BEFRANRARLT AR RINT RN LK MBI F RS .

KEIF: AT HBEERABARAEN 57 AR
XEHS: 1000-7601(2014)02-0119-07

FESES: 34 XHEFRERD: A

Effect of different diammonium phosphate levels and population type on

root traits of super-high-yield soybean cultivars
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(Agronomy College of Shenyang Agricultural University , Shenyang , Liaoning 110866, China)

Abstract: Super-high-yielding soybean cultivar Liaodoul4, Zhonghuang35, and conventional cultivar Liaodoull

were used to study the root competitiveness of Super-high-yield soybean under different fertilizer rate (0,100 and 200 mg

diammonium phosphate/kg soil) and population type (single seeding and mix seeding) . The result showed that the root

morphological trait, root vigor and bleeding sap amount of soybean showed a significant difference for cultivar and cultivar

x fertility interaction. The root length, root surface, and bleeding sap of conventional cultivar Liaodoull were higher

than those of super-high-yield cultivar under the non-fertilizer treatment especially at blooming stage and single seeding

treatment (46.3% ,47.6% and 27.9% ). On the other hand, the root morphological index, root activity, bleeding and

bleeding element content of super-high-yielding soybean cultivar was significant higher than that of the conventional culti-

var, which was more obviously at seed filling stage and mix seeding treatment. The results indicated that super-high-yield

soybean root had higher growth rate and absorbing ability at abundant fertilizer rate.
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Fig.1 Root length of soybean cultivars at blooming stage under

different fertilizer rates and population types

TR AR A EAE S R (P = 0.0001) Fl ity
Ffrx JEJ7(P =0.0009) [ 1% i 2% 25 5 (] 2) . TRHK
S v R R TR A e A K R 1S
kg, AHEAE (0 mg- kg™ ") B, 4% (P =0.0389)
IR A5 F TS 3030 o o 100 MR 2 TR A 8 g = A
e . ALK (100 mg kg™ ') R, BASE I =
T R AR R TR RAI , AL TR%G Bof R R P R
14 F P 35 MR E E & TILE 11(P =
0.0405) , 200 mg* kg™ "ALHHR 1 AR 2 1A AR Y
T E R (P = 0.0150, P =0.0029) .

TFAEIIARAARFRAE i Ff (P = 0.0001) JIE S5 (P =
0.0269) F1 5 x I 7 (P = 0.0064 ) [A] 777 5. 35 501
BEZF(E3), 0 mg- kg™ "R 4K, m
A AR R K F 4 = 7= b Fl e 100 mg - kg™ 'BER —
FoKE R, BB il 51 AR A IR AR I L
14 R R 35 AR MR PR A G AP (P o=



55 23]

LR ENA - AR At JIE 2 R B AR S g R EAR R AR A S M 7 5 121

0.0409) , 5 B 4& 43 B2 55 T 45.8% F1 32.0% ., 200
mg- kg™ 'BEIR AN R, TG 11 ARMRBUIS KT
1L 14 i 35(P =0.0313, P =0.0436) .

1000

HE % 1fi B! Root surface area/cm’
>~
(=]
(=]

LI 1 ] 2
S-L11 S-Z35 S-L14 M-L11 M-Z35M-L14
#h A Cultivar
2 KREFLHARKEEEMHEXBTREDRILLR
Fig.2 Root surface area of soybean cultivars at blooming stage

under different fertilizer rates and population types
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Fig.3 Root volume of soybean cultivars at blooming stage under

different fertilizer rates and population types
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Fig.4 Root activity of soybean cultivars at blooming stage under

different fertilizer rates and population types
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Fig.5 Root bleeding sap of soybean cultivars at blooming stage

under different fertilizer rates and population types
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Table 1  Bleeding sap components of soybean cultivars at blooming stage under different fertilizer rates and population types
P iy it AL R Single seeding TR Mix seeding
Bleeding Fertilizer fa]le T5 11 i 35 T 14 Tl s 35 T 14
component/ % /(mgkg™") Liaodou 11 Zhonghuang 35 Liaodou 14 Liaodou 11 Zhonghuang35 Liaodoul4
0 0.031B 0.036B 0.033B 0.111A 0.038B 0.036B
- = . 100 0.043b 0.031b 0.032b 0.081a 0.045b 0.037b
Total potassium
200 0.061 0.027 0.032 0.054 0.073 0.029
0 0.024 0.026 0.026 0.055 0.024 0.027
i 100 0.037B 0.026B 0.034B 0.457A 0.031B 0.032B
Total phosphorus
200 0.038 0.034 0.031 0.030 0.075 0.035
0 0.131 0.058 0.058 0.283 0.084 0.062
T Y e
,T{ﬁ EBE 100 0.165B 0.084B 0.057B 2.546A 0.095B 0.037B
Soluble sugar
200 0.202a 0.054c 0.060c 0.051c 0.136ab 0.082bc

I R PRI IR A MR . SR RIR/NE TR 2% AT E AR R AL S AR R AL BT 0.05 F110.01 KF B #2857 BF Y

Note: Values are averages. Different letters indicate significance at the 5% and 1% levels.
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Fig.6  Root length of soybean cultivars at seed filling stage under

different fertilizer rates and population types
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Fig.7 Root surface area of soybean cultivars at seed filling stage

under different fertilizer rates and population types
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Fig.8 Root volume of soybean cultivars at seed filling stage under

different fertilizer rates and population types
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Fig.9  Root activity of soybean cultivars at seed filling stage under

different fertilizer rates and population types
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Fig.10  Root bleeding sap of soybean cultivars at seed filling stage

under different fertilizer rates and population types
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Table 2 Bleeding sap components of soybean cultivars at seed filling stage under different fertilizer rates and population types

TR4E Mix seeding

EIF3

CF1

EF2

(=}

By it N Lk Single seeding
Bleeding Fertilizer rate L i 35 14 RN i 35 L 14
component/ % /(mg-kg™") Liaodou 11 Zhonghuang 35 Liaodou 14 Liaodou 11 Zhonghuang35 Liaodoul4
0 0.021 0.020 0.025 0.042 0.047 0.053
. = . 100 0.057ab 0.046ab 0.020b 0.024b 0.024b 0.116a
Total potassium
200 0.053 0.013 0.025 0.074 0.074 0.065
0 0.032 0.021 0.012 0.057 0.039 0.048
i 100 0.084 0.051 0.023 0.019 0.044 0.090
Total phosphorus
200 0.063bc 0.015¢ 0.015¢ 0.123ab 0.146a 0.147a
0 0.667 0.289 0.130 0.684 0.714 0.679
,ﬂ{%‘ﬁ% 100 1.076ab 1.097ab 0.212b 0.261b 0.727ab 1.415a
Soluble sugar
200 0.799b 0.211b 0.121b 2.011a 2.36la 2.227a
o (P 13). 0 meekg™ KFT 87 A A
; Fl F2  EF3 . . s s
w000} PAFRR T3 5 A (P = 0..0005) , {H TR 476 e 4532 i
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% o FIE T 11 S48 I 0 R T 4 14 O 1 B
Q
2 oo (114 1% ) KPR B 1 22 52 3 8 5K F (P =
[~ - S N
& oo 0.0219), 200 mg- kg~ "AbHT , BASE A58 b Pl A AR
=, PR T 5 7 Bl LB 05 7 I
0 2 , 35.5% , 225 AR K- (P =0.0022) .
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Fig.11  Root length of soybean cultivars at mature stage under %
different fertilizer rates and population types ? !
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Fig.12  Root surface area of soybean cultivars at mature stage under

different fertilizer rates and population types
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Fig.13  Root volume of soybean cultivars at mature stage under

different fertilizer rates and population types
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Fig.14  Root activity of soybean cultivars at mature stage under

different fertilizer rates and population types
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