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ABSTRACT

This experiment was to study the effects

of different kinds of fertilizers on the growth.

nitrogen uptake. nitrogen composition in

various organs of corn plant during growth.
The application rates of fertlllzem were 140-
80-80 (N-P:0s-K:0) kg ha''. There were seven
treatments: 1. check (CK): 2. chemical nitrogen
fertilizer plot (Chem-N): 3. compost plot
(Comp): 4. compost accompanied with one-
third of nitrogen as chemical fertilizer plot
(Comp + 1/3 N); 5. compost accompanied with
two-thirds of nitrogen as chemical fertilizer
plot (Comp + 2/3 N): 6.
accompanied with one-third of nitrogen as
chemical fertilizer plot (GM + 1/3 N); 7. peat
accompanied with one-third of nitrogen as
chemical fertilizer plot (Peat + 1/3 N). Corn
was sampled at different growth stage. The
concentrations of the nitrate nitrogen. insoluble

green m anure

nitrogen. and total nitrogen were analyzed.

The results indicate that application of
readily available nitrogen increased corn

¢rowth. nitrogen absorption. and the
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concentrations of different forms of nitrogen in
the plant as compared with check plot. The
growth and nitrogen absorption of corn plants
of the Chem-N treatment were higher than
those of the other treatments. The growth and
nitrogen absorption of Comp. Comp + 1/3 N.
and Comp + 2/3 N treatments increased with
the increase of application rate of chemical
nitrogen fertilizer. When nitrogen was supplied
by organic manure without chemical nitrogen
fertilizer. the growth of corn plant was
significantly lower than that of the Chem-N
treatment. Application of organic manure
accompanied with chemical nitrogen fertilizer
significantly increased the growth and nitrogen
absorption of the corn plants. The growth of
corn plants of Peat + 1/3 N treatment was
smaller than that of Chem-N treatment. The
growth of corn plant of GM + 1/3 N treatment
was the same as that of Comp + 2/3 N treated-
plot, whose chemical nitrogen application rate
was twice that of the former.

The nitrate and insoluble nitrogen

concentrations of the CK and Comp treatments
were the lowest of all treatments, probably due
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Effect of Fertilization on the Growth and Nitrogen Composition of Corn Plant

to the lower concentration of readily available
nitrogen in soil. The low nitrate nitrogen
concentrations of corn plants at maturity stage
were probably due to the high reduction and
the low absorption rates of nitrate in the plants.
The concentrations of nitrate nitrogen and
reduced soluble nitrogen in leaf blade were
lower than that of stalk and sheath. However,
the concentrations of insoluble nitrogen and
total nitrogen of the former were higher than
those of the latter. There was no significant
difference in the concentration of total reduced
soluble nitrogen among various treatments.

Key words: corn, growth, nitrate nitrogen,
insoluble nitrogen
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Table I. Chemical compositions of the organic material used in the eXperiment

Element

Hog dung compost ___Peu Peat Ses bania
Nitrogen, (g kg™ 23.7 11.2 T T a0
Phosphorus, (g kg™) 14.8 0.2] 1.76
Potassium, (g kg™ 3.17 - 18.4
Calcium, (g kg™) 32.7 2.30 5.12
Magnesium, (g kg 3.74 1.63 1.30
Iron, (mg kg') 3816 1224 880
Manganese, (mg kg 277 32.4 36.4
Copper, (mg kg") 183 3.23 14.7
Zinc, (mg ko‘ ) 7.35 120 57
Sulfur, (mg kg 4211 1404 2216
Table 2. Treatments and fertilizer application rate.
Treatment Compost  Green manure  Peat Urea  Superphosphate  KCl

kg plot ' ¢ plot”

CK 0 0 0 0 0 0
Chem-N 0 0 0 1824 + 1824 53360 800 + 800
Comp 154 (FW*) 0 0 0 5336 800 + 800
Comp + 1/3N 154 (FW) 0 0 608 + 60 5336 800 + 800
Comp + 2/3N 154 (FW) 0 0 1216 + 1216 5336 800 + 800
GM +1/3N 0 300 (FW) 0 0 5336 800 + 800
Peat + 1/3N 0 0 162(FW) 608 + 608 5336 800 + 800
* FW: fresh weight..
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Table 3. Dry weight in different organs of corn plant at various growth stages (g plant" ).

Treatment Root Sheath + Stalk Leaf blade Grain Total
26 days after seeding (knee high stage)
CK 0.60 a* 202a 2.65b 5.27a
Chem-N 0.66a 3.04a 4.49a 8.19a
Comp 0.56a 1.87a 2.71b 5.15a
Comp + 1/3N 0.83a 2.92a 4.17ab 7.92a
Comp +2/3N 0.86a 2.82a 3.71ab 7.38a
GM + 1/3N 0.91a 2.61a 3.86ab 7.37a
Peat+ 1/3 N 0.74a 2.74a 3.67ab 715
55 days after seeding (tasseling S[dae—)—‘_'fk I
CK 071a  252d 14.7b 40.6¢
Chem-N 1.19a 55.6a 20.8a 77.5a
Comp 0.92a 30.4cd 14.2b 45.4c¢
Comp + 1/3N 1.01a 39.5bc 15.8ab 56.3bc
Comp +2/3 N 1.18a 50.4ab 17.9ab 69.5ab
GM +1/3N 0.95a 35.6cd 15.8ab 52.4bc
Peat + 1/3N 1.15a 55.7a 21.0a 77. 81__
117days after seeding (harvesting stage)
CK 4.48a 93¢ 14.2b 27.3¢ 139¢
Chem-N 4.64a 163a 19.6a 53.5a 241a
Comp 521a 101bc 14.0b 34.3bc 155bc
Comp + 1/3 N 4.83a 97c 14.2b 40.0abc 156bc
Comp +2/3 N 5.35a [27abc 15.1ab 46.5ab 19dabce
GM + 113N 5.65a 141ab 16.8ab 47.7ab 211ab
Peat+ 13N 5.60a 160a 19.5a 47.8ab 233a

“Means followed by the same letters in the same column of the same growth stage are not significantly different (p =

0.05) according to Duncan s Multiple Range Test.
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Table 4. Amount of nitrogen uptake and its distribution in different organs of corn plant at various

growth stages (mg plant™).

Treatmem_‘ Root Sheath + Stalk  Leaf blade Grain Total
26 days after seeding (knee high stage)
CK 6.0a* (10)4  17.9c(30)  36.3c(61) 60c(100)
Chem-N 10.4a (7) 49.1a(33) 89.4a(60) 149a(100)
Comp 5.6b (9) 17.9¢(30) 35.8c(61) 59¢(100)
Comp + 1/3 N 9.6ab (10) 29.1bc (30) 57.7bc(60) 96bc (100)
Comp+2/3N  127a(11) 38.8ab (34) 63.7abc (55) 115ab (100)
GM + 1/3 N H4a10) 32.0bc (28) 69.5ab(62) 113ab (100)
Peat + 1/3 N 11.7a010) 39.5ab (33) 66.6abc (56) 118ab (100)
55 days after seeding (tasseling stage)
CK 4.2¢(1) 183d(45) 233¢(57) 411¢(100)
Chem-N 11.8a(1) 558a(54) 465a(45) 1035a(100)
Comp 6.1bc(1) 233cd(49) 234¢(49) 473¢(100)
Comp + 1/3N 7.5abc (1) 327bc(52) 294bc(47) 629bc(100)
Comp+2/3N  Il.1a(l) 449ab(55) 359ab(44) 819ab(100)
GM + 1/3N 8.0abc (1) 332bc(51) 307bc(48) 646bc(100)
Peat+ 173N 9.7ab(1) 491a(52) 445a(47) 946a(100)
- 117days after seeding (harvesting stage)

CK 18.8b(2)  434c(47)  148d(16)  322¢(35) 922e (100)
Chem-N 35.8ab(2)  1047a(50) 270a(13) 738a(35)  2091a(100)
Comp 24 7ab (2) 519¢(45) 167cd (14) 451bc (39)  1161de (100)
IComp + 1/3N  27.1ab (2) 554c(44) 173cd (14) 493bc (40)  1247cde (100)
Comp +2/3N  38.7a(3) 770b(50) 182bcd (12) 534abc (35)  1525bcd(100)
GM + 1/3N 35.6ab (2) 792b(48) 223abe (13) 610ab (37)  1660abc (100)
Peat + 1/3 N 36.8a(2) 844ab(48) 238ab (13) 655ab (37)  1774ab (100)

“Means ftollowed by the same letters in the same column of the same growth stage are not significantly different

(p=0.05)according to Duncan s Multiple Range Test.
@ The number in parenthesis is partition ratio.
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Table 5. Total nitrogen concentration of different organs of corn plant at various growth stages (g kg™ )

Treatment

Root Sheath + Stalk Leaf blade Grain The
whole plant
26 days after seedmo (knee high stage)
CK 104b*  9.0c 13.5¢ 11.4c
Chem-N 15.8a 16.0a 19.6a 17.9a
Comp 10.2b 9.6¢ 13.2¢ 11.5¢
Comp + 1/3N 11.5b 10.2¢ 13.8¢ 12.3¢
Comp + 2/3 N 15.1a 14.0ab 17.2b 15.7b
GM + 13N 13.5ab 12.8b 18.1ab 15.7b
Peat + 1/3N 15.7a 14.6ab 18.2ab 16.6ab
55 days after seeding (lassehno staoe)
CK 5.9¢ 7.2d 15.0e 10.0e
Chem-N 9.8a 10.0a 22.4a 13.3a
Comp 6.7de 7.6¢cd 16.5de 10.4de
Comp + 113N 7.4cd 8.2bcd 18.5cd 11.1cde
Comp +2/3N 9.3ab 8.8abc 20.1bc 11.7bcd
GM + 13N 8.3bc 9.6ab 19.5bc 12.6ab
Peat + 1/3N 8.3bc 8.8abc 21.3ab 12.2abc
117days after seeding (harvestmg xtaae)
CK 43¢ 474 104c 11.7¢ 6.6¢
Chem-N 7.8ab 6.44a 13.8a 13.8a 8.7a
Comp 4.70bc 5.1cd 11.8b 13.2ab 7.5b
Comp + 1/3N 5.7abe 5.8abc 12.2b 12.3bc 8.1ab
Comp +2/3 N 7.0a 6.1ab 12.0b I1.4c 7.9b
GM + 1/3N 6.3abc 5.6bc 13.2ab 12 .8abc 7.9b
Peat + 1/3 N 6.5ab 5.3cd 12.3b 13.7a 7.6b

Means followed by the same letters in the same column of the same growth stage are not significantly different (p =

0.05) according to Duncan s Multiple Range Test.
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Table 6. Nitrate nitrogen concentration of different organs of corn plant at various growth stages (mg

kg").
Treatment Root Sheath + Stalk Leaf blade Grain The
whole plant
26 days after seeding (knee high stage)
CK - . - —--
CHem-N 758a% (5) ®  2067a(13) 364a (3) 1021a (6)
Comp - - - --
Comp + 1/3 N 138b (1) 143¢ (1) 62d (1)
Comp +2/3 N 439a (3) 925b (7) 76bc (0.4) 438¢ (3)
GM + 1/3 N 507a (4) 1130b (9) 66bc (0.4) 492bc (3)
Peat + 1/3 N 32a(3) 1464b (10) 232ab (1) C T2db
7 Y days after seedmu (tds\cllno stage)
CK . 86¢ (1) T S55¢ (1)
Chem-N 988a (10) 2278a(23) 32(0.1 1656a (12)
Comp 84c (1) 58¢ (1)
Comp + 1/3N 133¢ (2) 265bc (3) --- 188bc (2)
Comp + 2/3 N 360bc (4) 911bc (10) 678bc (6)
GM + 1/3N 361be (4) 1104b (12) 750b (6)
Peat + 113N 592b (7) 1138b (13) 820b (7)
- 117days after seeding (harvesting stage)
Chem-N 64a (1)
Comp - - - --- ---
Comp+ 1/3 N 30a (1) ---
Comp + 2/3 N 36a (1)
GM + I/3 N 49a (1) - - - -
Peat + 1/3 N 24a (0.4)

# Under detecting limit.

“ Means followed by the same letters in the same column of the same growth stage are not signiticantly different (p =
0.05) according to Duncan s Multiple Range Test.

@ The number in parenthesis is this fraction as a percentage of total nitrogen.
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% o fRHBR 7 Chem-N i Peat + 1/3 N {ifi&
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Table 7. Soluble reduced nitrogen concentration of different organs of corn plant

various growth stages (g kg").

) Lee #1Rudge (1986) .2 filf ¢4 IR Z
%ﬁ’@%%&%ﬂiﬁ%%%ﬁ@%$
@ﬁ%ﬁﬁ%%&%ﬁké%’wﬂ@ﬁ
HER (BE1% > amides FUKE » amines) FI$%
J'??’E_k ° MITE K 4 K Wi CcK BE PR aliA
ﬁi’ﬁ%ﬁfﬁ%fﬁfﬂﬁqﬁ#ﬁ%fﬁm » AEE
HAIEE > SEuhiqyy I TR IURE Sl o RE 7R

at

Treatment

Root

Sheath + Stalk

Leaf blade Grain The
whole plant
26 days after seeding (knee high stage)
CK 29d* (28) ®  2.2a(24) 1.4a(10) 1.9a (16)
CHem-N 6.0ab (38) 2.0a(13) 1.6a (8) 2.1a(12)
Comp 3.4cd (33) 1.6a(17) 1.0a (7) 1.5a(13)
Comp + I/3N 4.1bcd (35) 1.4a (14) 0.9a(7) 1.4a(12)
Comp + 2/3N 6.0ab (40) 1.9a (14) 0.9a (5) 1.9a (12)
GM + 1/3N 5.1abc (38) I.8a (14) 0.9a(5) [.7a (1)
Peat + 1/3N 6.4a(41) 2.6a(18) 0.9a(5) 2.2a(13)
55 days after seeding (tasseling stage) -
CK 1.3¢ (21) 1.9a (26) 0.8a (5) 1.5a (15)
Chem-N 2.82(28) 1.8a(18) 0.9a (4) 1.5a(12)
Comp 1.9bc (28) 2.1a(27) 0.9a (5) 1.7a (17)
Comp + 13N 1.7bc (23) 1.6a (20) 0.8a (4) l.4a(12)
Comp +2/3N 2.3ab (25) 1.7a(19) 0.8a (4) 1.4a(12)
GM + 1/3N 1.9bc (23) 2.3a (24 0.8a (4) 1.8a(14)
Peat + 1/3N 1.8bc (22) 1.5a(16) 0.7a(3) 1.3a(10)
o Laat
117days after seeding (harvesting stage)
CK 1.1b (25) 1.4a(31) I.1a(11) 0.9ab (7) 1.3a(19)
Chem-N 3.1a (40) 1.6a (24) 0.8a (6) 0.6b (5) 1.3a(15)
Comp 1.4b (29) I.1a(21) 1.2a(10) Lda (1) 1.2a (16)
Comp + 1/3 N 1.4b (24) .3a(22) 1.0a (8) 0.5b (4) 1.0a (13)
Comp +2/3N 2.1ab (30) 1.2a(20) 1.2a (10) 0.2b (2) 1.0a(13)
GM +1/3N 1.8ab (29) 1.2a(21) .40 (10) 0.9ab (7) 1.2a (13
Peat + 1/3 N 2.1ab (32) lla(21) Ila() 0.6b (<) 1.0a (13)

* Means followed by the same letters in the same column of the same growth stage are not significantly different (p =
0.05) according to Duncan’s Multiple Range Test.
@ The number in parenthesis 1s this fraction as a percentage of total nitrogen.
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Table 8. Insoluble nitrogen concentration of different organs of corn plant at various growth stages (g

ke).
Treatment Root Sheath + Stalk  Leaf blade Grain The
whole plant
26 days after seeding (knee high stage)
CK 7.5ab% (712)*  6.8¢ (76) 12.1b (90) 9.6b (84)
Chem-N 9.0a (57) 12.1a (76) 17.7a (90) 14.9a (83)
Comp 6.9b (68) 8.0c (83) 12.2b (92) 10.1b (88)
Comp + 1/3 N 7.3ab (63) 8.7bc (85) 12.9b (93) 10.8b (88)
Comp +2/3 N 8.6ab (57) 11.1a (79 16.3a (95) 13.4a (85)
GM + 1/3 N 8.0ab (39) 10.6ab (83) 17.6a (97) 13.9a (89)
Peat + 173 N b &1 (\6) 10.7ab (73) 17.1a (94) 13.7a (81)
55 days after seeding (tasseling stage)
CK 1.7d (79) 5.3¢(73) 14.8d (99) 8.7¢ (77)
Chem-N 6.0ab (62) 6.0ab (60) 22.2a(99) 10.3a(77)
Comp 4.8cd (72) 5.5bc (72) 17.2¢d (104) 9.1bc (88)
Comp + 1/3 N 5.6bc (75) 6.32(76) 18.9bc (102) 9.8abc (88)
Comp +2/3 N 6.6a(71) 6.3a(71) 20.3ab (101) 9.9abc (85)
GM + 1/3N 6.1ab (73) 6.2ab (64) 19.5abc (100) 10.3a (82)
Peat + 1/3 N ‘5 9ab (71) 6.2ab (71) 21.2ab (100) 10.2ab (84)
117days after seeding (harvesting stage)
CK 3.2¢ (74) 3.2¢ (69) 9.3c (89) 11.0b (94) 5.4c (82)
Chem-N 4.6a (60) 4.9ab (76) 13.1a (95) 13.4a (97) 7.4a (86) -
Comp 3.4bc (71) 4.0bc (78) 10.6ab (90) 11.8b (89) 6.3b (84)
Comp + 1/3 N 4.3abc (75) 4.5ab (78) 11.2abc (92) 12.2ab (99) 7.2a (89)
Comp + 2/3 N 4.9a (70) 4.9a (80) 10.8bc (90) 13.3a(117) 7.4a (94)
GM + 1/3N 4 .4ab (70) 4.5ab (79) 12.0ab (91) 12.3ab (96) 6.8ab (87)
Peat + 1/3 N 4.4ab (68) 4.2ab (80) 11.5ab (93) 13.2a (96) 6.7ab (86)

* Means followed hy the same letters in the same column of the same growth stage are not significantly different (p =
0.05) according to Duncan’s Multiple Range Test.
@ The number in parenthesis is this fraction as a percentage of total nitrogen.
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