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Effect of Various N=form on Growth and Flowering

of Chrysanthemum morifolium Ramat.
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Figure 1. Effect of various N-form on distribution of fresh weight
and dry weight in Chrysanthemum morifoliuws, Ramat, cv,

Tung Wang. F, Flower; L, Leaf: S, Stem; R, Root.
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# 1. FAARRHENPIETES TREREZES

Table |. Effect of various N-form on flowering of Chrysanthemum
morifolium, Ramat. cv. Tung Wang under sand culture’

Ned FIgwer { F]:ov{t;r Outest ray flower Laye;l's of | Days to
~form ia. thickness ——— 35— .-z | ray flower
| (em) | (ecm) vg:li;l)x ‘ 1?2331 opened , bloom
NO;-N 14,0 3.9 1.3 69 15.4 112
U-N 125 4.1 1.3 6.0 146 111
NH,-N nr | 3.2 , 0.9 , 5.1 117 113
| ; O —— ‘
LSD 005 NS NS | NS 13 NS -
001 i i 1.9

£ 2. FAARBRTMAKHEE pH HEERESEARZEE

Table 2. Effect of various N-form on growth of Chrysanthemum morifolium
cv. Tung Ya under water culture with or without pH adjustment.

2 Total length of 4
N-Form Heoah welaht E:?:l‘lt Leaf internodes from
Top | Root (em) No. shoot tip
(g/plant) (cm)
f Without pH adjustment
NO,-N 4.7 230 37.6 240 1.1
U-N 263 13.2 32,9 20,3 0.7
NH,-N 10.0 3.8 16.2 16.0 : 0.4
With pH adjustment
NO,-N 290 222 31,5 ' 223 - 09
U-N 26.7 12,5 320 | 19.0 0.7
NH,-N 195 5.3 239 | 18.0 . 07
LSD 005 17.3 10.9 10,82 2.36 ‘ 04
0.01 I 243 15.5 15.38 3.35 I 0.6

Note 1: Plants were harvested after 45 days under various N-form in spring (3/1/77-
4(15/77). Each treatment is the mean of 3 replicates, and one plant of each
in 3 liter Wagner’s Pot.

# 3 FRAERMEHPHEEAESEERZES

Table 3. Effect of various N-form on growth of Chrysanthemum morifolium
Ramat. cv. Tung Ya under sand culture.

! i i |
N-form ‘ To Fred lwexzhtROOt Stel::::;lght | Leaf number

‘ (g/plant) i |
NO;-N 20,1 16.8 375 46,3
U-N 195 139 l 313 | 438
NH,-N+CaC0; 174 126 32.4 ‘ 441
NH,-N 12.1 11,2 \ 28,2 36.1
0.05 58 1.8 6.1 25
LSD 5o, 88 26 8.8 37

Note 1: Same as Table 2 but one plant of each in 6" pot.
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% 4. AAREDENKHREAZSEEREDARZEE
Table 4, Effect of various N-form on mineral content of Chrysanthemum
morifolium, Ramat. cv. Tung Ya under water culture.'?

% by dry we'ight:r
N-form
N | P K Ca | Mg
\ Without pH adjustment |
NO,-N e | 038 6.89* 1188 0.29*
U-N 3,194 0.40* 5.9310¢ 0.79¢ 0.18°
NH-N 296 | 0.39¢ 3391 0.39¢ 0.14¢
' With pH adjustment
NO,-N 3.25 039* 6.67% 1190 | 0.28+*
U-N 3,17+ 0.39°¢ 6,332 0.81%¢ ‘ 0,14°
NH,-N 258 0.38* 4.89° 0,454 0,14¢

Note 1: Same as Table 2
Note 2: Number in a column followed by the same letters are not significant at 5 9
level by Ducan multiple range test.

# 5 FARARDEHUHINERERERRROSRTEE

Table 5. Effect of various N-form on mineral content of Chrysanthemum
morifolium, Ramat. cv. Tung Ya under sand culture.’®

% by dry weight
N-form
N P K Ca Mg
NO;-N 197 0.30° 456~ 084" 0.27*
U-N 2,11* 0,24 4,60 071% 0.28%
NH,-N 2,03 0.28* 4,16° 0,63% 0.25°%
NH,N+CaCoO, 1,954 0.31* 4610 1.22* 0,30

Note 1: Same as Table 3.
Note 2: Number in a column followed by the same letters are not significant at
5 9 level by Ducan multiple range test.

# 6 FREEREHHNH oH B8
Table 6, Effect of various N-form on pH of
medium under water culture,

’ Without pH adjustment! | With pH adjustment?
N-form J Original | Max—Min Average ' Original Max—Min ‘ Average
= i i i | B = o
NO,-N 5.50 6.14-5,75 5,91 5.50 5.80-5.60 5.70
U-N 5.60 5.60-5,14 544 5.60 5,45-5.27 5.35
NH,-N 5,50 5.14-3,88 4,48 550 4.92-4,66 4,62

Note 1: pH was measured at 6th day before renew the soln.
Note 2: pH was measured and adjusted back to original range daily.
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# 7. FRAGAEHIHEERELSE K Ry
Table 7, Effect of various N-form on K uptake of Chrysanthemum
morifolium cv. Tung Ya under water culture.

Without pH adjustment With pH adjustment
N-form ‘
uM Kt/day[plant | pMK*[day/g F.W. | «M K*/day/plant| uM K*/day/gF.W.
NO,-N 1900 8,26 173.3 7.81
U-N 68,3 517 650 5.60
NH,-N 18.3 482 46.7 B X3

Note 1: K uptake was measured at the end of experiment.
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Summary

Rooted cuttings of chrysanthemum (Chrysanthemum morifolium. Ramat.)
cv. Tung Ya (3REE), Tung Wang (%F) were grown with NO:-N, Urea-N
(U-N), NH~N or NH-N+CaCO; under sand or water culture’ The experi-
ments were conducted in the spring and in the autumum through winter
season. During the growing period, quantitative measurements of growth
vigor, flowering, pH of medium and K* uptake were taken. Leaves were
analyzed for mineral composition.

Fresh and dry weight of shoot, root and flowers; number of leaves;
flower size and number of floret in chrysanthemum were superior under
NO;-N. Roots and leaves in chrysanthemum cv. Tung Wang under sand
culture had shown “NH, toxicity” symptoms, such as darken corky and
stubby roots; necrosis and chlorosis in leaves. For ¢v. Tung Ya under
water culture, there was no visual symptom of such “NH, toxicity” on
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leaves, However, leaves were smaller and curled upward and internodes
were shortened. Addition of CaCO; or adjustment of pH to the medium
with NHN nutrition markedly alleviated the toxicity symptoms, increased
cation contents in the leaves and improved growth of plants. However,
growth didn’t equal that on exclusively NO;~N or U-N.

Since NH; and urea nutrition significantly reduced root growth and
decreased the pH in the medium, the potassium uptake at the end of the
experiment by intact plant with NOy-N, Urea, and NH.~-N were 190.0, 68.3,
183 #M/day/plant respectively. The :K uptake was improved by pH
adjustment under NH, nutrition. The results had been shown that NH~N
nutrition decreased cations content in the chrysanthemum. In comparison
with NOs;-N, chrysanthemum grown on NH,-N relatively decreased K, Ca
and Mg content were 51, 67, 52 % respectively.



