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Hfect o Phosphorus on Fant Growth and Phosphor us Uptake
and Use Hficiency in Different Soybean Cultivars

DING Yu-chuan ,CHEN Ming-chang ,CHENGBIn L1 Li-jun
(Inditute of il and Fertilizer of Shanxi Academy of Agricultura Sciences,
the Key Laboratory of Sil Ervironment and Nutrient Resources of
Shanxi Province , Talyuan 030031 ,China)

Abstract :A solution culturd experiment was carried out to gudy the efect of phoghorus leveson plant gronth and
development and phogphorus uptake and use dficiency in different cultivars of soybean (dycine max L. Merr) in Shanx-
i. The experiment results showed that the plant height ,tgproot length ,root volume ,leaves areas and dry weight in root and
ghoot of different ybean cultivars were dgnificantly different under both low and high phogphorus levels. Phogphorus up-
takesin different cultivars were dgnificantly different under high phogphorus,but no dgnificant differences under low
phogphorus condition. The phogphorus use dficiency of Jindou No. 11 ,Jindou No. 4 and Jindou No. 23 were higher than
that of others under low phosphorus level which indicated they are suited to plant in low phogphorus soils Jindou No. 10
and Jindou No. 11 had higher phogphorus use dficiency under high phoghorus condition indicated that they are adapted
to the ilswith high available phophorus. It is usful to exert different cultivar' s potentia in usng phogphorus and en-
hance phogphorus use dficiency.
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Tab.1 The soybean genotypes used for the experiment (7]
and their traits and sources
o (9 (45) ,
. 100-grain P concentration
No.  Variey weight in grains Durce (8]
1 1 2.3 4.43 AS9.0
2 4 2.2 5.76
3 7 22.8 5.80
4 8 25.0 6.20 2
5 10 18.3 5.53
6 1 18.3 6.14 2.1
7 15 2.2 4.51
8 17 20.6 5.32
9 20 2.8 4.48 2 , (- P (+
10 23 21.1 4. 66 P) '
1.2
LDS :
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Tab.2 The dfect of different P leves on plant growth and
devedopment o different soybean varieties
(cm) (cm) (n) (o)
Hant height Taproot length Root volume L eaves area
Variety
-P +P -P +P -P +P -P +P

1 58.5¢ 51. Oef 34. 0ab 34. 6bc 5.2de 5.4b 318.1b 442. 9ab

4 72.5b 51. Oef 33.8ab 38.0ab 7.4a 5. 1bc 479. 2a 383. 8abc

7 50. 5¢ 47. 5 27.0c 26. O 6. 5abc 4.8hc 454. 7a 426. 9ab

8 104. 5a 100. 5a 27.0c 23.5 5. 5cd 5. Obc 296. 4b 355. 7de

10 50. 0c 46. 5 33. 5ab 32.0cd 6. 1bcd 5. Obc 388. 4ab 372. 3cd

1 48.0c 52.5e 29. 3bc 28. 5de 6. 9ab 7.5a 357.2b 471. 5a

15 76.5b 71.0d 34. 0ab 31. Ocd 2.5 1.7d 119. 1c 101.5h

17 76.5b 90.5b 33. 5ab 31. 5cd 6. Obcd 5.9b 344. 8b 304. O

20 71.0b 79.0c 31. 5ahc 40. Oa 4.0e 4.0c 358.5b 186. 59

23 76.0b 68. 5d 35.5a 38.5a 6. 8ab 5. 2bc 386. 9ab 282. &
LD0.05 12.43 5.12 5.29 3.70 1.24 1.40 95.34 68. 08
F.teﬁ * ok * ok * * ok * ok * * * * * ok
oV (%) 10.67 4.75 9.73 6.72 12.76 16. 60 15.98 12.01

*wox 0.05 0.01 0.05

;34

Note: *, * *Jgnificant a the 5% and 1 % probahility levels repectively. Va uesfollowed by the same lettersin the column are ot sgnificantly different a

the 5 % probability level. The same as tab. 3 and tab. 4
3
Tab.3 The dfect of different P levels on dry matter accumulation of different soybean varieties

(@ (@ (9 (9
) Dry weight in root Dry weight in gem L eaves weight Dry weight in plant
Vaily  _p 4p -P+P -P 4P -P+P -P 4P -P+4P -P  +P -P+P
1 0.17d 0.19c 0. 90e 0.64b 0.73d 0. 88c 1.06c 1.20cd 0.88e 1. 86¢c 2.12b 0. 8%
4 0.34a 0.18c 1.8a 1.05a 0.75d 1.3%b 1.7la 1.15cd 1.47b 3.10a 2.07b 1.48b
7 0.22cd 0.17c 1.31bcd 0.72b 0.74d 0.98c 1.47ab 1.35bc 1.09cd 2.4lbc 2.26b 1.07de
8 0.26bc 0.23b 1. 17cde 1.06a 1.17a 0.91c 1.46ab 1.48b 0.99de 2.78ab 2.87a 0. 97
10 0.27abc 0.18c 1.51b 0. 76b 0.61de 1.25b 1.36abc 1.2lcd 1.12cd 2.38bc  2.00b 1. 19cd
11 0.32ab 0. 36a 0. 88e 0.79b 0.91bc 0.86¢ 1.55ab 1.78a 0. 86e 2.66ab 3.06a 0. 87
15 0.07e 0.07d 1.00de 0.41c 0. 25 1.41ab 0.37d 0.30F 1. 25¢ 0. 85d 0. 66d 1.29c
17 0.23cd 0.20bc 1.18cde 0.81b 0.97b 0.85¢c 1.18bc 1.20cd 0.99de 2.2lbc 2.36b 0. 95¢f
20 0.21cd 0.16c 1.3lbcd 0.85ab 0.55de 1.54a 1.19bc 0.67e 1. 80a 2.25hc  1.33c 1.69a
23 0.27abc 0.19bc 1.31lbcd 1.07a 0.77cd 1.39ab 1.54ab 0.98d 1.58b 2.88ab 1.94b 1.49%
LDo.05 0.08 0.04 1.42bc 0.23 0.16 0.20 0.38 0.26 0.17 0.67 0.45 0.17
F.tei * * L * k * * * * * % * % * ok * * * ok * * * *
oV (%) 19.13 11.94 14. 95 16. 36 12. 53 10.21 17.41  13.46 8.35 16. 76 12.93 8.47
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Tab.4 The dfect o different P leves on P uptake
in root and shoot of different soybean var ieties
(mg/ plart) (mg/ plart) (mg/ plart) (Mg mg)
P uptake in root P wptake in shoots P uptake in plant P use dficiency in plant
Vaily  p 4p _Pp+P -P 4P -P+P -P +P -P 4P -P  +P -P+P
1 0.18d 1.66d 0.10c 4.51a 14.57ab 0.31dd 4.70a 16.22ab 0.29cde 395.2d 130.3e 3.0c
4 0.48bc 1.56d 0.30ab 3.98ab 12.36bc 0.32de 4.46a 13.92b 0.32bcd 692.8a 148.7d 4.7a
7 0.48bc 1.58d 0.31ab 4.53a 12.39bc 0.37cd 5.00a 13.97b 0.36b 481.9c 161.4cd 3.0c
8 0.33cd 2.57bc 0.13c 4.52a 15.26a 0.30d 4.86a 17.84a 0.27de 571.6b 160.0cd 3.6b
10 0.41bc 1.61d 0.25b 3.56ab 6.06d 0.59 3.97a 7.66c 0.52a 59.1b 260.7a 2.3d
11 0.68a 2.28c 0.29ab 3.21b 12.68bc 0.25 3.89a 14.96b 0.26e 691.3a 204.4b 3.4b
17 0.47c  3.14a 0.15c 4.24a 10.71c 0.39c 4.7la 13.85b 0.34bc 470.5c 169.3c 2.8c
20 0. 4bc 1.37d 0.33a 3.6lab 6.85d 0.53b 4.06a 8.22c 0.49a 556.0b 161.2cd 3.4b
23 0.50b 2.92ab 0.17c 3.91ab 11.56c 0.34cde 4.41a 14.49b O0.31lbcde 652.1a 133.8e 4.9a
LDo.05 0.15 0.53 0.07 1.02 2.22 0.07 1.15 2.58 0.06 50.1 14.2 0.4
F_teq * % * ok * % * * % * * NS * % * % * * * % * *
oV (%) 20.03 14. 80 18.24 14.76 11.36 10.15 15. 06 11. 17 9.91 5.14 4.88 6.73
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