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Effects of different phosphorus concentrations on
morphological indexes of Stylosanthes guianensis

LIU Jinfeng, CHEN Dafei, DUAN Xinhui, ZHOU Kai,
ZHAO Xiaoxue, LUO Fucheng, WEN Yifu"

( College of Animal Science and Technology, Yunnan Agricultural University, Kunming 650201, China )

Abstract: Under the condition of different phosphorus levels, the effects of phosphorus stress on the morphological
indexes and biomass of Stylosanthes guianensis were studied, and the tolerance of S. guianensis to phosphorus
concentration was evaluated. Using 12 different genotypes of Stylosanthes species as the material, seven phosphate
fertilizer gradients were set up, 0.2, 0.1, 0.075, 0.050, 0.035, 0.02 g - kg™, respectively, with no phosphate fertilizer
as a control, and the fertilization experiment was carried out by potting method. The responses of different morphological
indexes of different Stylosanthes species to different phosphorus concentrations and biomass status were compared.

Designed to screen out phosphorus-efficient Siylosanthes species. The results were as follows: (1) With the increase of
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soil phosphorus concentration, the number of branches, plant height and stem diameter increased gradually, and root
length decreased gradually, the biomasses of aboveground and underground parts increased. (2) Under the treatments of
low phosphorus and high phosphorus, the aboveground biomasses of S. scabra ‘Seca’ , S. guianensis * COOK’ were less
than 9.64 g - plant™ ( taking about 2/3 of the highest biomass in the test materials as the critical line), which were
phosphorus-inefficient Stylosanthes species; The aboveground biomasses of S. hamataev.verano, S. guianensis * GC1463’
were higher than 9.64 g - plant”, which were phosphorus-efficient Stylosanthes species; The aboveground biomasses of
S. guianensis ‘ Oxley’ , S. guianensis TRPC90072, S. guianensis ‘ Graham’ , S. guianensis ‘ Endeavour’ , S. guianensis
‘Reyan No.5’ , S. capitata, S. guianensis * GC1480° , S. guianensis ¢ GC1576  were less than 9.64 g - plant” under low
phosphorus treatment, and the species were higher than 9.64 g + plant” under high phosphorus treatment and were
phosphorus-sensitive Stylosanthes species. The soil phosphorus content had a great influence on the morphological indexes
of Stylosanthes species, and the phosphorus-efficient Stylosanthes species had strong adaptability to the low-phosphorus
soil environment.

Key words: Stylosanthes guianensis, phosphorus supply, morphological characteristics, phosphorus-efficiency, biomass
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Table 1  Variations of number of all effective branches of different
Stylosanthes species under different phosphorus levels
. S KEC Number of the all effective branch ( piece)
I'”Jﬂ"
Variety PO P20 P35 P50 P75 P100 P200
SO1 3.00+0.32¢dD 3.20+0.37cdD 5.00+0.71bcdeC 9.60+0.40aA 9.00+0.45abAB 5.60+0.40bcC 8.00+0.45bcB
S02 4.20+0.58bcF 4.80+0.37bcEF  6.20+0.58abcBCD  7.40+0.51bcAB  6.60+0.40cdeAB 8.00+0.71aA 5.60+0.51dCDE
S03 5.00+0.71abC 5.60+0.50abBC 4.20+0.37deC 6.60+0.24cdAB 7.80+0.37bcA 5.20+0.37bcBC 8.00+0.701bcA
S04 5.00+0.32abC 5.60+0.68abC 6.00+0.71abcC 8.40+0.51abAB 9.80+0.58aA 4.60+0.51cC 7.80+0.37bcB
S05 4.40+1.14bcC 4.00+0.71bcC 4.00+0.71eC 5.60+0.51deBC  7.00+0.45cdeAB 6.20+0.37bAB 7.60+0.51bcA
S06 4.60+0.51bD 5.00+0.71bcD 7.00+0.71aC 7.80+0.37bcC 10.00+0.71aAB 8.60+0.51aBC 10.40+0.51aA
S07 6.40+0.51aB 7.00+0.45aAB 6.40+0.51abAB 6.60+0.51cdB 7.40+0.51cdAB 8.20+0.66aA 7.80+0.58bcAB
S08 3.60+0.40bcdC 4.00+0.71bcC 4.40+0.40cdeC 6.80+0.66bcdB 7.00+0.45¢cdeB 8.60+0.51aA 7.20+0.37cAB
S09 3.60+0.24bcdC 4.00£0.71bcBC  4.60+0.51bcdeABC  4.40+0.40eABC 5.80+0.37deA 5.20+0.37bcAB 5.20+0.37dAB
S10 4.60+0.51bD 5.20+0.58abBCD  5.20+0.37abecBCD  6.20+0.58cdABC  6.40+0.51cdeAB  4.80+0.37bcCD 7.60+0.40bcA
S11 4.60+0.51bC 5.20+0.58abBC  4.60+0.51bcdeC 6.80+0.66bcdB 5.60+0.51eBC 5.80+0.37bcBC 8.60+0.51bcA
S12 2.60+0.40dD 3.00+0.45dD 5.80+0.49abcC 7.40+0.51bcB 6.40+0.51cdeBC 8.80+0.37aA 9.20+0.58abA

TE: [RIF AR NG SRR R — B BN AN R 5 b 2 [ TR 35 22 57 (P<0.05) | [RIAT AN ) K5 S RE R[] — it A ) Ak 222 1]
AR 25 (P<0.05) . I,

Note ; Different small letters indicate significant differences among different varieties of the same phosphorus level in the same column (P<0.05), the
different big letters indicate significant differences among different phosphorus levels of the same variety in the same line (P<0.05). The same below.
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Table 2 Variation of plant height of different Stylosanthes species under different phosphorus levels

¥R Plant height ( cm)

I'Il:IlIﬁ:F
Variety
PO P20 P35 P50 P75 P100 P200

so1 39.13£1.25¢D  41.00£1.05¢CD  42.60+1.50eBC ~ 44.06+1.40cABC  45.52+1.04cAB  46.78+0.49fA  46.12+0.75¢A
S02 4520£0.46hcE  48.60+0.75hcD  53.80£1.10bC  54.32£1.03aC  58.24:0.99aB  59.04x0.80aB  62.10+0.78aA
S03 40.14x0.67deE  45.84+0.40dD  49.20:0.89dC  53.54x1.07abB  53.54x047bB  56.62:0.45bcA  57.96+0.87bA
S04 46.22+045hcE  49.70+0.79bD  57.68+0.62aAB  54.24x153aC  58.50+1.00aAB  55.96+0.80cdBC  59.84:0.50bA
S05 39.54£0.64deE  42.5240.74eD  42.30£0.99eDE  50.42+0.65bC  48.16x0.67cC  53.52+1.29dB  58.54x1.42bA
S06 30.06+0.40eE  42.00£1.05¢D  43.20:0.80eD  46.36x1.05¢cC  48.14x0.71cBC  49.14x0.67eAB  50.86x0.81dA
S07 4536x1.72bcC  48.78+0.90bcC  53.54+0.71bcB  53.94x0.69abAB  55.10£3.45abAB  58.62+1.13abA  57.94+0.55bAB
S08 45.8422.07heD  49.30+0.79bcC  49.54+1.13dC  50.88=0.90abBC  52.04+0.57bABC  53.62+0.78dAB  54.70+0.55cA
S09 49.09+1.86abB  52.78x1.04aA  52.96+1.92bcA  53.68+0.64abA  54.18+0.67TbA  54.34x0.52cdA  54.52+0.26cA
s10 50.01£1.69aB  53.18+1.44aAB  53.58x1.45hcAB  53.68+1.65abAB  54.04:0.52bA  54.64:047cdA  55.12+0.77cA
Si1 43.1820.78cdE  46.62+0.98cdD  50.2840.60cdC  53.36x1.38abB  55.50+0.70abAB  56.28+0.84bcA  57.60+0.45bA
S12 390.3241.19¢E  42.60£0.86eD  44.18+0.84¢CD  46.52+0.62cBC  47.60£0.79cAB  48.42:0.75efAB  49.14+0.63dA
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Table 3 Variations of stem diameter of different Stylosanthes species under different phosphorus levels
Z£H Stem diameter (cm)
st
Variety PO P20 P35 P50 P75 P100 P200
S01 0.18+0.00bedC  0.20+0.01cdeBC  0.21+0.01bB 0.22+0.01bcB 0.22+0.01cdB 0.22+0.01bB 0.26+0.01abA
502 0.17+0.01cdE 0.18+0.01eDE  0.20+£0.01bcCD  0.22+0.01bcBC  0.24+0.01bcAB ~ 0.25+0.01aA 0.25+0.01abcA
S03 0.17£0.00cdD  0.19+0.01deCD  0.20+£0.01becC  0.23+0.0labcB 0.27+0.01aA 0.26+0.01aA 0.27+0.01aA
S04 0.16+£0.01dD 0.18+0.01eCD 0.20£0.01beC  0.23+0.0labeB  0.25+0.01abAB 0.26+0.01aA 0.26+0.01abA
S05 0.19+0.01bcD 0.22+0.00bcC 0.22+0.00abC 0.24+£0.01abB  0.25+0.01abAB 0.26£0.0laA  0.25+0.0labcAB
S06 0.18+0.0lbedB  0.20+0.00cdeB  0.20+0.01beB  0.23+0.0labcA  0.24+0.01bcA 0.24£0.0labA  0.25+0.0labcA
S07 0.18+0.01bedC  0.20+0.01cdeB 0.21+0.00bB 0.23£0.0labcA  0.23+0.01bcdA  0.24+0.01abA 0.24£0.01bcA
S08 0.17+0.01cdC  0.19+0.01deBC 0.18+0.00cC 0.21+0.01cAB  0.21+0.01dAB 0.22+0.01bA 0.23+0.01cA
S09 0.22+0.01aB 0.25+£0.01aA 0.24+0.01aAB  0.24+0.01abAB  0.24+£0.01bcAB  0.25+0.01aA 0.26+0.01abA
S10 0.18+0.01bedC  0.21£0.01bedB  0.20+0.00bcB 0.24+0.0labA  0.23+0.01bcdA 0.25+0.01aA 0.25+0.01abcA
S11 0.20+0.01abD 0.23+0.00abC 0.24+£0.01aBC  0.25+0.01aABC  0.24+0.01becBC  0.26+0.01aAB 0.27+0.01aA
s12 0.180.01bedC  0.20£0.01cdeBC  0.21x0.01bB  0.23£0.0labcA  0.23%0.01bcdA  0.24+0.01abA  0.25x0.01abcA
x4 FEBLEBTHEEERKHEL
Table 4  Variations of root length of different Stylosanthes species under different phosphorus levels
FAHR1E Root length (cem)
v
Variety PO P20 P35 P50 P75 P100 P200

S01 12.94+0.42¢AB 11.76+£0.42eBC  12.46+0.54eABC 14.24+0.37gA 13.28+0.82eAB 13.42+0.56fgAB 10.76+0.66¢C
502 20.66+1.32cA 18.78+0.49¢B 16.06+0.27dC 17.98+0.35¢B 12.36+0.62efD 12.22+0.30gD 14.60+0.51deC
S03 19.42+0.66cdA 17.66+0.38cdB 12.06+0.29¢CD 13.62+0.67gC 10.12+0.67(E 10.14+0.46hE 10.74+0.83gDE
S04 23.30+0.47bA 21.18+0.82bB 20.46+0.25bBC 19.48+0.77dBC 18.98+0.93bcC 14.70+0.28fD 12.66+0.49fE
S05 24.02+0.86bA 21.84+0.34bB 21.90+0.45aB 20.28+0.95cdBC  18.56+0.74bedCD  18.14+0.48cdD 14.94+0.40dE
S06 20.68+0.58cA 18.8+1.03cAB 15.48+0.19dCD 15.92+0.34fCD  17.42+2.08¢dBC 14.44+0.28{D 13.32+0.27efD
S07 18.46+0.35dA 16.78+0.37dBC 17.88+0.41cAB 16.52+0.23fC 16.24+0.32dC 16.96+0.57deBC 16.26+0.52¢dC
S08 23.72+0.63bA 22.48+0.31bAB 21.94+0.45aB 22.14+0.31abB 20.93+0.43abB 19.34+0.83bcC 16.16+0.37cdD
S09 24.64+0.52bA 22.42+0.25bB 21.42+0.42abB 19.52+0.58dC 19.26+0.68hcC 18.94+0.49hcC 19.04+0.45bC
S10 26.84+0.40aA 24.44+0.33aB 22.66+0.28aCD 23.46+0.34aBC 22.38+0.48aCD 21.66+0.45aD 22.12+0.70aCD
S11 24.64+0.39bA 22.45+0.40bB 18.64+0.42¢C 19.84+0.34dC 16.66+0.32¢dD 16.32+0.50eD 13.06+0.53¢fE
S12 23.18+0.27bA 22.38+0.57bAB  21.66+0.93abABC 21.44+0.33bcABC  20.78+0.75abBC 19.86+0.71bC 16.98+0.48cD

AEHE AR AR (HR X OAR FIAR R4 A
AR R 3 AT RS2 A A 5% il (%) o 197 AL 1 2
o MR Rl - 0 %o v ) AR Ak s REURR Bt
%iﬁ%@%ﬁﬁﬁi‘hu AL AR K
XGRS (2014) AELE(2011) ZE0F 9T 45

H—2k,

YO HAN [] 114 - Sl v J3E X A A8 7 AR R

AR A R, AR B mE v BE AR R A KA

TSI X Bk =

ZERL AU 7 A G R e Tl )

?W%HEE’JEE&:,1&1&1‘Eﬂ€iﬁi%ﬁﬁa‘$ﬁo It % W

WRERY Th i AEAE R bR AR )
Yy N
L, X HNNE

=
o

R T A
T LS T A Y i R e

4 (2019) BWFIE L R AH—2, A~

IFi] 56 PR 7R A A o o) gl ok B 1 R HL A 22 St U
AH LB K by 25, L3 L AR AE 1 22 5
T X BB 7K O i R AR I 30 7 325 0 1
AHFFE R, A AL TR GC1480° FEAE HEAH
AT A & b bR R A v, ELAE AN [R] A i v R A B

TR /N

e B2 7 A X HE AE

6 2R R 5



6

X G A AN [R) B K F XA AE HOE

22
D

SIS AL

943

RS TEBLETHEEMTEMENTN

Table 5 Variations of underground biomasses of different Stylosanthes species under different phosphorus levels

iR A Unverground biomass (g - plant™)

st

Variety PO P20 P35 P50 P75 P100 P200

S01 0.14+0.01eD 0.38+0.01beBC 0.4+0.01deB 0.34+0.01eC 0.35+0.02fC 0.38+0.01gBC 0.47+0.02fA
502 0.10+0.01fC 0.11+0.01gC 0.66+0.02aB 0.66+0.03aB 0.68+0.01aB 0.76+0.04bA 0.72+0.02bAB
S03 0.24+0.02¢F 0.32+0.01deE 0.58+0.02bD 0.56+0.02bD 0.68+0.01aC 0.96+0.02aA 0.86+0.01aB
S04 0.14+0.01eE 0.24+0.01{D 0.44+0.02cdB 0.32+0.00eC 0.46+0.02eB 0.28+0.01hCD 0.58+0.02dA
S05 0.28+0.01bD 0.40+0.03hC 0.32+0.02{D 0.42+0.01cdC 0.54+0.02cdB 0.57+0.02¢B 0.69+0.01bcA
S06 0.13+0.01eG 0.35+0.01cdF 0.42+0.02dE 0.64+0.01aB 0.46+0.01eD 0.78+0.01bA 0.52+0.01eC
S07 0.14+0.01eF 0.46+0.01aB 0.37+0.01eDE  0.40+0.02dCD 0.36+0.01{E 0.50+0.01fA 0.42+0.01¢C
S08 0.19+0.01dE 0.31+0.02eD 0.56+0.02hC 0.30+0.01eD 0.60+0.00bB 0.34+0.02¢gD 0.68+0.01bcA
S09 0.36+0.01aE 0.46+0.01aD 0.48+0.01c¢CD 0.45+0.01¢cD 0.50+0.01deC 0.54+0.02¢fB 0.68+0.01bcA
S10 0.35+0.01aD 0.44+0.01aC 0.42+0.01dC 0.52+0.01bB 0.51+0.01dB 0.70+0.01cA 0.68+0.02bcA
S11 0.14+0.01eD 0.32+0.01deC 0.56+0.01bB 0.56+0.02bB 0.58+0.01bcB 0.64+0.02dA 0.66+0.02cA
S12 0.08+0.01fE 0.23+0.01fD 0.44+0.01cdBC 0.40+0.01dC 0.46+0.02eB 0.68+0.01cdA 0.72+£0.03bA
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Table 6  Variations of aboveground biomasses of different Stylosanthes species under different phosphorus levels
o H I ZE 9k Aboveground biomass (g - plant™)

Vartety PO P20 P35 P50 P75 P100 P200
S01 4.35+0.03¢dG 4.77+0.09dF 5.88+0.11ghE 6.54+0.06hD 7.18+0.09fC 7.48+0.05gB 8.84+0.07iA
502 3.96+0.08cdF 5.05+0.07¢cdE 7.18+0.10efD 9.78+0.04dC 9.98+0.32¢C 11.42+0.03¢cB 13.28+0.20cdA
S03 4.43+0.03cF 5.54+0.15¢cE 7.88+0.04cdD 8.98+0.19¢C 10.81+0.41bB 7.72+0.07gD 14.46+0.23aA
S04 3.23+0.03eF 4.04+0.06eE 4.52+0.06iDE 4.74+0.36iD 8.86+0.18eB 5.72+0.03hC 10.28+0.422A
S05 5.44£0.03bF 6.80+0.07bE 8.36+0.13¢C 7.86+0.06fgD 10.65+0.20bB 8.28+0.06{C 14.00+0.14abA
S06 3.72+0.02deG 4.70+£0.06dF 6.96+0.05{E 9.74+0.07dD 11.13+£0.25bC 12.50+0.22bB 14.60+0.29aA
S07 5.57+0.06bF 6.94+0.02bD 6.34+0.08gE 8.22+0.07{C 9.66+0.08cdA 9.16+0.10dB 9.58+0.09hA
S08 4.43+0.02cF 5.54+0.22¢E 5.64+0.09hE 8.04+0.04{D 9.06+0.11deB 8.62+0.02¢C 12.82+0.08deA
S09 9.60£0.07aD 9.80+0.54aD 11.01+£0.56aC  11.91+0.03aBC  12.36+0.18aAB  12.93+0.04aAB  13.58+0.21bcA
S10 9.88+0.23aD 9.96+0.06aD 10.06+£0.25bCD  10.24+0.13¢CD  10.64+0.22bC 11.36+0.06¢B 12.30+£0.30eA
S11 5.68+0.09bF 7.10+£0.21bE 7.46+0.04deE 10.76+0.28bC 9.96+0.19¢D 12.38+0.11bB  13.02+0.11cdA
S12 3.23+0.10eF 4.04+0.08eE 7.67+0.05deD 7.48+0.06gD 8.86+0.14eB 8.44+0.07efC 11.50+0.15fA
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