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Effect of different nitrogen forms on growth of Fraxinus mandshurica seedlings. ZHANG Y andong( Xishuangbanna
Tropical Botanic Garden, Chinese Academy of Sciences, Kunming 650223), FAN Zhiqiang, WANG Qingcheng,
WANG Zhenquan ( School of Forest Resource and Environment, Northeast Forestry University, Harbin 15040).-
Chin. J. Appl. Ecol.,2000, 11(5): 665~ 667.

The effect of NO3—N and NHi-N and their different supply ratios on the growth of Fraxinus mandshurica seedlings
was studied by sand culture in greenhouse. The highest seedling grow th was obtained at a NH3—N/ NH{=N ratio of
75/25 in nutrient solution. The grow th of seedlings declined with the increasing ratio of NH;—N to NO3—N. Excessive
NH3-N inhibited root growth, and the root/shoot ratio of the seedlings significantly decreased as the NHi-N/NO3-N
ratio was over 50% . Increasing NHi—N in nutrient solution led to the decrease of net photosynthetic rate, the increase
of phosphorus content in plant tissues, and the decrease of Zn and Fe contents. The pH value of cultural medium was
affected markedly by nitrogen form, which was increased with increasing NO3-N and decreased with increasing NHi—
N in nutrient solution. The pH value was up to7.22 in the medium contained NO3—-N alone, while decreased to 4. 20
only with NH;-N.

Key words Fraxinus mandshurica, Nitrate nitrogen, Ammonium nitrogen, pH value.
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1 Fe Zn Mn s
Table 1 Composition of treated nutrient solution
NO; N/NH3=N(%) ( ) ( ) P2
- ©
Compounds : u pH 8 6 CID Ck
(mmol* L.7) 100000 750025 500050 500050 001100 301PS 3
Ca(NO3), 5 3 1 1 - 17
KNO, 6 6 6 2 -
NH,NO, - 2 4 6 8
KCl - - - 4 6 3
CaCl, - 2 4 4 5
MgCl, 2 2 2 2 2 3.1 N
KH,PO, 2 2 2 2 2
N
6.5, 100d
2.2 (2.
’ . NO3-N [INHi-N  75[]
2, 12 ( 4 2 25 NHi-N
10mm 10~ Smm 5~ 2mm < 2mm) , i NO3=N
o 1 N NO3-N 250%
, 6 ., NPKFeZn Mn (NOs- #30%)
"
H»>SO +H»0, ) N, N NH4-N 50% N
P, K. s
2
Table 2 Growth of Fraxinus mandshurica seedlings under different supply forms of nitrogen
NO;- N' NH{-N
100010 750125 500150 250175 001 100
Aboveground DW 32.0a 30. 7a 28. 0a 28. 6a 29. 8a
< 2mm 8.7(42.0)ab 9.8(43.8)a 9 0(40.2)a 7.1(42.5)b 7.0(40.2)b
DW of ot at different 2~ 5Smm  3.0(14.5)a 4.0(17.8)a .3(19.2)a 3.8(22.7)a 4.5(25.9)a
diameter classes 5~ 10mm 2.4(11.6)a 3.2(14.3)a 4(10.7)a 1.1(6.6)b 1.1(6.3)b
210mm  6.6(31.9)a 5.4(24. 1) ab 6 7(29. 9)a 4.7(28 1)b 4.8(27.6)b
Underground DW 20. 7a 22. 4a 22. 4a 16. 7b 17. 4b
T olat DW 51. 7a 52. 3a 49. 6ab 45. 3b 47. 2b
DW increm ent 44. Ta 46. 5a 44. 2a 39. 1b 41. 4b
Current annual increment ( cm) 27. 3a 28. 6a 27. 6a 27. 2a 26. 8a
Collar diameter( cm) 0. 89a 0. 94a 0.91a 0. 90a 0. 81b
/ Root/ Shoot 0. 67ab 0. 76a 0. 83a 0. 58b 0. 58b
; :g*  ~ . The number in brackets & the percentage to total root weight; DW unit: g per plant.
NO3-N  NHi-N / : 8 17 .
, 50% / Pn , NHi-N
0. 83 , NHi-N N
0. 58, NHi-N NHi-N NO3;-N
, NHi-N 54%
NOi-NONHj- 3.3 pH
N 75025 500150 . pH
NHi-N 5~ 2mm (4. NHi-N ) pH
NHi-N , NHi-N pH 4. 20,
32 N oH . 418. NO;-N NHj-
N 50% pH (
NOi-N  NHj-N : 6.50) pH NO3=N pH
3 , 7.22. pH (6. 50)
NHi-N p pH NHi-N pH
. Zn Fe ,K Mn 2.30, NO3-N pH
N NHi-N , 0.72 NH3-N pH
8 6 NO;-N  pH
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3 N

Table 3 Tissue nutrient concentration and net photosynthetic rate of the seedlings under different nitrogen form treatments

_ N N p K
NO;-N O NHi-N
} ¢ (mgr g~ 1) (mgrg- ) (mgr g~ 1)

Zn Fe Mn
(Hgrg 1) (Hgeg ) (Hgg 1) Pn(Emolm -2 s~ 1)

100070 19. 50 0. 897 9. 491
750125 19. 63 1. 167 8. 877
50050 20. 96 1. 284 10. 37
250075 20. 00 1. 328 8. 837
0L 100 18. 00 1. 321 9. 047

38. 49 576. 62 52. 12 1. 947 a
39.75 581. 04 56. 84 1. 823 a
35. 46 567. 50 58.73 1. 437 ab
35.55 495. 56 69. 53 1. 263 b
24. 85 328. 64 63. 12 1. 058 b

4 N pH
Table 4 Medium pH values under different treatments
NO;- N[O NH;-N
Site 100010 750025 500150 250075 00100
Rhizosphere 7.24a 6.98a 6.56a 5.04a 4.18a
Off thizosphere  7.22a  6.86a 6.53a 5.10a 4.20a

pH pH

NO3;-N ,
NH4-N 50%

NO3-N 75% .Cox !

50% . ,
NO3=N ,
NHj-N (3.9

NO;—N
NHi-N
NO3 NHz
N pH

NO3-N HCO; OH", pH
NHi-N H', pH
, NHi-N pH
4.20, . NO3-N pH
7.22. pH

NHi-N pH 4.5~ 6.0

6.7~ 7.081, NO3;—N
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