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Effects of Boron on the Growth, Nutrients and
Nitrogen-fixing Ability of Chamaecrista rotundifolia

WENG Bo-qi'™, HUANG Dong-feng® WANG Yi-xiang'
XIONG De-zhong? LUO Tao®™ YING Zhao-yang'"
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2. Resources and Environment College, Fujian Agriculture and Forestry University, Fuzhou 350002, China)

Abstract: Effects of boron on the growth, nutrition quality and nitrogen-fixing ability were studied in
Chamaecrista rotundifolia. Compared with the control, the branch numbers, root and shoot biomass of C.
rotundifolia treated with boron (1.5 kg hm?, 3.0 kg hm?, 4.5 kg hm?) were increased by 15.7%-36.7%, 251%—
493% and 7.2%-34.2%, respectively. The boron treatment of 1.5 kg hm? was the best. The contents of total
nitrogen, phosphorus, potassium, raw proteins, raw fat, raw fibers and amino acids were increased by 8.80% —
31.38%, 10.37%-31.26%, 18.4%-37.9%, 15.6%—-65.4%, 10.5%-33.7% and 1.43%-42.60%, respectively, in
boron (1.5, 3.0 and 4.5 kg hm?) treatments than those in control. The effect of 1.5 kg hm? boron treatment was
also the best. It was suggested that the appropriate boron was benefit to nutrient absorption and accumulation in C.
rotundifolia. The experiment also showed that boron content of the species was highest after 4.5 kg hm? boron

treatment. Root nodule weight, number and nitrogenase activity reached highest levels after 3.0 kg hm? boron
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treatment. The comprehensive analysis showed that 1.5 kg hm? boron treatment was more suitable under the

experiment condition.

Key words: Boron; Chamaecrista rotundifolia; Growth; Nutrient; Nitrogen fixation
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Fig. 1 Effect of boron on branch number of Chamaecrista rotundifolia
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Fig. 2 Effect of boron on plant height of Chamaecrista rotundifolia
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Fig.3 Effect of boron on the ratio of stem

to leaf of Chamaecrista rotundifolia
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Table 1 Effects of boron on the yield and biomass of root, stem and leaf of Chamaecrista rotundifolia

B R (o) LHE (o) P8 Yield (kg hm™)
(kghm™ Root weight  Stem and leaf weight #EE Fresh grass T2 Dry grass
0 0.69¢ 28.33b 1.11x10% 5.09x10°b
L5 2.42bc 51.67a 1.49x10% 6.83x10°a
3.0 4.09a 36.67b 1.40x10%ab 6.42x10%ab
45 3.82ab 43.33ab 1.19x10%ab 5.45x10%ab

PR G HE AR FHER SR EEEZF/KT. Data followed by different letters indicate significant

differences at 5% level.
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#2 Bon, MHBIAR 1.5 kg hm?,3.0 kg hm? A1
4.5 kg hm? Ab B Sy Rede = H iH e Bl R 2R 2
WM SE. SXEAAN, LIEKRA
8.80%-31.38%-10.37%-31.26%1 18.4%-37.9%; H:
t B (1.5 kg hm?) AL B X 1R mtE 2 BN S 2
(3K SR N B 2, FOH = 73 51l ok 35.83 kg hm? Al
14.10 kg hm?, 5] Je (8] 1) 22 5 2 0l 34 214K (2 38 0
BEKF. B (3.0 kg hm?) b B A bR 45 5 Lu X
FERE S 3.17 kg hm?, Z 718 1% B E K. HEE 2
] DR, e A 24 BE 4 T [ ek BH R B
MocERKEE, SXEMW, B (1.5 kg hm?. B
(3.0 kg hm?). B (4.5 kg hm?) Kb 2 (AR R 25 5 158
&4 13.0%-32.4%; o B (4.5 kg hm?) &b H (K] ik
W5 8k 47.555 mgkg!, BRI S, FEDHTH
g IR, B (4.5 kg hm?) &b 38 A RN 2 & 5 X IR
6] ) 22 50K 5% 8 3 KT, He b 35 0 B A G
BEWER,

# 2 WA E R A% S R SN RE BRI

Table 2 Effects of boron on total nitrogen, phosphorus and

potassium contents in Chamaecrista rotundifolia

B 2% Total 4 Total 4% Total o

2 nitrogen phosphorus  potassium Boron

(kg hm™) 2 2 2 1
(kg hm™) (kg hm™) (kghm™)  (mgkg™)

0 114.20Bc 10.13Bc 37.19Ab 35.91b

1.5 150.03Aa 12.57Aab 51.29Aa 43.05ab
3.0 135.33ABab 13.29Aa 45.95Aab 40.56ab

4.5 124.25ABbc 11.18Aab 44.01Aab 47.56a

P EHAR NS FRER SBREUER KT, REFRER
R 1% BEHZRAKFE CFRED . Data followed by different small
letters and capital letters indicate sigificant difference at 5% and 1%

levels,respectively. The same as below.
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10.5%-33.7%F1 1.43%-42.60%; .+ B(1.5 kg hm?)
AbEE PR R B O KB DT M A R R
B 43 B bk FE B8 i 223.95 kg hm?2.68.06 kg hm?.
826.5 kg hm? 1 219.15 kg hm?, Z=F¥ik 5% 8 #F
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Table 3 Effects of boron on raw protein, raw fat, raw fiber

and amino acid contents of Chamaecrista rotundifolia

B &N L FELET 4 ARR
ke hm?) Raw pro:ein Raw f{:l; Raw filfr Amino ajid
(kghm?®)  (kghm?)  (kghm?)  (kghm?)
0 713.7Bc 104.12Ab  2451.0Ab 514.50Ab
1.5 937.65Aa 172.17Aa  3277.5Aa 733.65Aa
3.0 845.85ABab 133.22Aab  3174.0Aa 602.55Ab
4.5 776.55ABbc  120.32Aab  2707.5Aab 521.85Ab

2.4 1A 3 4R B & AE B B

4 BoR, TR B R R AR A R &
[ o PR AR AR S B AR, St AR, H
B0 4 5k 11.9% —69.8% F1 0% —200% ; H:# B
(3.0 kg hm?) Kb PR (1) A8 AR R V39 B 2 A AR TR 3, Bk 40
PEEXT B R 8.8 mg A 14 AN, Z R 1% B
AKF. HEFIBIAE 1.5 kg hm?.3.0 kg hm™.4.5 kg hm?
YIRete & E e B AR AR R W B e, 5
St B M B, ¥ 0E 4 288.19% -788.3% , H B
(3.0 kg hm?) &b B [ [59] - R 0 AR 989 ] 4R g 35 1tk
11.104 wmol C;H, d's 7 ZE 0 #r Bow, AN (R 4b 3 8] A
PRAR IR [ E e A B

R4 BERMEYEMHRAREE REBEMNEEEITEAZN

Table 4 Effects of boron on the number, weight and nitrogenase

activity in root nodules of Chamaecrisia rotundifolia

B 2 .EE HE Niuifﬁﬁviw
(kghm™)  Weight (mg) Number (umol G, ah
0 12.6Cc 7.0Cc 1.25Dd
1.5 14.1Bb 7.0Cc 4.851Cc
3 21.4Aa 21.0Aa 11.104Aa
4.5 15.1Bb 15.3Bb 6.65Bb
34
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it PRV RSO A B R ) 2 L I R B P B ) R )
HRBFEHIRE, HERAE %, BEREYAH
200-600 mg kg' Ml ¥ 2 E 16 B 18 (Medicago
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PR S0 4s SRR B, 7R AL T it 0.29% B4 % 0 U B
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PR A R, 2R A T T B0 v B O R o, LA 1
B W REAFEPRIRR S REY, NEersTh
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