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Table. Effect of nitrogen concentration on number of spikes per plant, flower size, diameter
of stalks, number of flowers per plant, and no. of flowers per plant in Phalaenopsis amabilis
during two flowering cycles.

Table. Effect of nitrogen concentration on days to spiking, days from spiking to
visible bud, days from spiking to first flower anthesis, and longevity of
inflorescence in Phalaenopsis amabilis during two flowering cycles.

Fertilizer First flowering cycle Second flowering cycle Fertilizer F?rSt flowering cycle S_econd flowering cycle
treatment (ppm) Daysto  Days from Days Longevity of Days to Days Days from Longevity of treatment No.of  Diameter Flower No. of No. of Diameter  Flower No. of
spiking spiking to from inflorescence spiking from spiking to FA inflorescence ——(ppm) spikes/ of stalk size flowers/ spikes/plant of stalk size (cm) flowers/
N P K VB? spiking to (days) spiking to (days) N P K plant (mm) (cm) plant (mm) plant
FAY VB 0 100 300 1.8ab’® 4.5a 70 a 144 a 12 a 52a 6.8 a 84 b
0 100 300 382 & 467 a 793 a 763 a 324 b 46.7 a 765 a 912 a 100 100 300 1.9a 4.6a 6.8 a 152 a 13 a 48a 6.5 b 113 a
100 100 300 377 a 470 a 814 a 753 a 361 ab 474 a 744 a 80.9 a 200 100 300 1.7ab  4.5a 6.5 a 153 a 13 a 48a 6.0 ¢ 82 b
200 100 300 376 a 478 a 798 a 719 a 369 ab 479 a 707 a 812 a 300 100 300 1.7b 4.5a 6.7 a 141 a 11 a 49a 6.1 ¢ 96 a
300 100 300 378 a 472 a 798 a 746 a 38.7 a 475 a 752 a 716 a b

TVB: Visible bud.
Y FA: First flower anthesis
*Means followed by a different letter in columns are significantly different at P<0.05 by LSD test.

Means followed by a different letter in columns are significantly different at P<0.05 by LSD test.
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Table. Effect of nitrogen concentration on total fresh weight,
of new leaves in Phalaenopsis amabilis during two flowering cycles.

S S8 OR 2 B

total leaf area, and number

Fertilizer First flowering cycle Second flowering cycle
treatment (ppm) Total fresh Total leaf No. of new Total fresh Total leaf No. of new
W weight (g) area (cm?) leaves weight (g) area (cm?) leaves
0 100 300 1479a*  414.1Db 2.05¢ 116.7 b 281.0¢ 27c
100 100 300 152.6 a 501.9 ab 2.25bc 126.1b 421.3bc 41b
200 100 300 155.6 a 5224a 249a 125.7b 432.6 b 4.7ab
300 100 300 153.0a 546.2 a 2.37ab 182.0a 627.5a 50a

“Means followed by a different letter in columns are significantly different at P<0.05 by LSD test.
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Table. Effect of nitrogen concentration on shoot dry weight, root dry weight, and total
dry weight of Phalaenopsis amabilis during two flowering cycles.

Fertilizer First flowering cycle Second flowering cycle
treatment
(ppm)
Dry weight (g) Dry weight (g)

N P K Shoot Root Total Shoot Root Total

0 100 300 6.7a* 54a 122a 49b 74a 12.3b
100 100 300 6.7a 48a 115a 6.5ab 6.8ab 13.2ab
200 100 300 72a 40a 112a 6.5ab 54b 11.7b
300 100 300 70a 74a 144 a 73a 79a 152 a

* Means followed by a different letter in columns are significantly different at P<0.05 by LSD test.

N-P-K N-P-K N-P-K
0-100-300 ppm 100-100-300 ppm ~ 200-100-300 ppm
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Fig. Effect of nitrogen applied on plant growth and flower quality in Phalaenopsis amabilis in
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m Effects of nitrogen concentrations on growth and
flowering of Phalaenopsis.

m Effects of nitrogen forms on growth and flowering
of Phalaenopsis.

m The uptake of nitrogen in Phalaenopsis.
m The partitioning of nitrogen in Phalaenopsis.
m Conclusion
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Table 4. Effect of nitrogen form ratio on percentage of spiking. days to spiking, days to visible buds, and davs to anthesis in

FPhalaenopsis Sogo Yukidian *V3° during the first and the second flowering cveles.

£S5 BREAGRHHBMMMAGIESAFS £HL
)

poMiERR LRy AR ERAE - RRARRAEZBER AR =8

Table 5. Effect of nitrogen form ratio on inflorescence longevity, munber of flowers on the main stalk, number of flowers per plant, number of branches on

the stalk, stalk diameter, stalk length and flower diameter in Phalaenopsis Sogo Yukidian “V3" during the first and the second flowering cycles.

The first flowenng cycle The second flowenng cyele

NH," : NOj Percentage of Days to Days to Days to Percentage of Days to Days to Days to
ratio spiking (%) spiking visible buds anthesis spiking (%) spiking visible buds anthesis

0 100 524 545 111.1 a 1404 a 90.5 438 a 1066 a 1544 a
25:75 333 444 a 106.7 a 1359 a 952 ' 403 a 973 a 1486 a
50 : 50 429 46.7 a 1084 a 1363 a 857 437 a 1003 a 1456 a
7525 286 463 a 111.7 a 1397 a 66.7 444 a 1004 a 146.1 a
100 : 0 14 403 a 1047 a 1339 a 95 5375 a 1175 a 1605 a

“Means separation within the same column by different letter were significantly different at 5% level by LSD test; n=21.

The first flowering cycle The second flowenng cycle
P No. of No. of No, of
NH," @ NO; Flower First No. of Stalk Flower
Inflorescence flowers on Inflorescence flowers oy branches
ratio diameter Flower flowers lengih diameter
longevity the main . longevity the main| on the
(em) longevity per plant (cm) (cm)
stalk stalk stalk
0100 86.2 a* 11.6 a 9.0 a 69.2 a 96.4 a 114 a 1858 15a 077 S84 ap 123 a
25:75 86.7 1L8 a 86 a 789 a 1005 a 16af  1854a L3ab 073 ab 1068 a 122 a
5050 90.6 a 115 a 9.1a 828 a 1026 a 121 a)iiil62 8 08 b 0THbe 10418 122 a
75:25 870 a 1.6 a 87a 80.1 a 98.1 a 110 a 1.7 b 02b 067 ¢ 93.5 be 120 a
100 : 0 867 a 113 a 9.1a 700 a 80.0 a 9.0 a 90 b 00b 062 ¢ 758 ¢ 1.6 a
“Means separation within the same column by different letter were significantly diff at 5% level by LSD test; n=21.

Flowering quality decreased when the portion of NH,*-N
exceeded 50%.
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Table 6. Effect of nitrogen form ratio on the fresh weight, dry weight, and shoot to oot ratio in Phalaenopsis Sogo Yukidian *V3" after the first and the

second flowering cyeles.

After the first After the second flowenng cvele
Fresh weiglt flowering cycle Fresh weight (g) Dry weight (g)
NHy" : NOy before
Fresh weight after Shoot 1o Shoot to
ratio treatment (g) Shoot Root Total Shoot Root Total
treatment (g) root ratio 100t ratio
0100 1604 a* 2770 ab 19786a 1074a 3052a 186 b 134a 141a 275a 095 a
25075 1602 n 3018 a4 QrE: 208501307 5 2:16 ab ia 13%a 28ilia 103 a
50 : 50 1602 a 2529 be 1535b 693b 22270 2.26 ab 04b 108b 212b 098a
75:125 1603 a 2321 e 1331 b 575b 19060 24l a 77 ¢ 75¢ 152 ¢ 101 a
100:0 1604 a 1166 d 649 ¢ 483 ¢ 1131 ¢ 137 ¢ 3xd 64d 96 d 0.50 b

“Means separation within the same column by different letter were significantly different ar 5% level by LSD test; n=21.

Fresh weight and dry weight decreased when the portion of
NH,*-N exceeded 50%.
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Table 7. Effect of witrogen form rano on the number of total leaves, newly gorwn leaves, and defoliated leaves in

Phalaenopsis Sogo Yukidian V3~ after the first and the second flowering cyeles.

No. of leaves

NHy : NOo Before treatment After the first flowering evele After the second flowening cyvele
ratio Total Total New Defoliated Total New Defoliated
0: 100 44 W 6.1 ab 37 a 2.0 be 63 b 29 b 27 b
44 b 650 a A% ia L6 ¢ Z2:a 3000 24 b
500150 43 b 57 be 36 a 22 b 63 b 31 b 25 b
75025 45 ab 53 ¢ 4.0 a 32 a 60 b 36 a 29 b
100 : 0 47 a 40 d 26 b 34 a 3% ¢ 39 a 43 a

“Means separation within the same colunm by different letter were significamtly different at 5% level by LSD test: n=21.

No. of defoliated leaves increased as the NH,*-N/NO,-N
ratio increased.
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Table 8. Effect of nitrogen form ratio on the length, width, length to width ratio and area of the first and second mature leaves

in Phalaenopsis Sogo Yukidian *V3’ after the first and the second flowering cycles.

After the first flowering cvcle

NHL § NOs 1" mature leaf® 2* mature leaf
ratio Length Width Leaf:ll\'e:r‘ Length to Length Width Leaf a‘rea Length to
{cm) (cm) (em”) width ratio (cm) (em) {em’) width ratio
0100 195 1a® TR | 1025 i 2698 g2t 90 a8 I3lidia 2588
253298 19.1 a T:1::ab 989 a 268 a 322 ab 8.4 ab 1380 a 264 a
50250 18,6 ab F2iia 973 ab 59 e 230 874 1458 ia @
75:25 173 b 67 b 847 b 259 a 2001 b 80 b 117.2 b ab
100 : 0 124 ¢ 6.1 ¢ 56.1 ¢ 201 b 17.1 ¢ 7.0 ¢ 389 ¢ 240 b
After the second flowering cvele
N 1" mature leaf 2* mature leaf
NHy * NOy
" Length Width Leaf area Length to Length Width Leaf area Length to
e {em) (em) {em’) width ratio {em) {cm) (em’) width ratio
05100 2288 81 a 1330 a 223 758 12168 2085 4
a5:75 227 ab B2 a 1354 'a 224 16 a 12128 2893 4
50250 212b 78 ab 1197 b 217 a T4ia S35 1 ] 294 a
75:25 17.7 ¢ 74 b 962 ¢ 197 b 74 a 1055 b 267 b
100 : 0 156 ¢ 73 b 843 ¢ 155 ¢ 67 b 76.5 ¢ 232 ¢

*The mature leaf that has just fully expanded.
"The leaf area was estunated by (leaf length) x (leaf width) x 0.7221.

*Means separation within the same column by different letter were significantly different at 5% level by LSD test: n=21.
Leaf area decreased when the portion of NH4+-N exceeded 50%.

Aefl ¥ W DHAZIES0%RIT  FE T EEG EE T

f10 AP E MR AW ESRS T ERR T R M)

Table 10. Effect of nitrogen form ratio on the concentration of mineral elements of shoot in Phaleenopsis Sogo Yukidian V3" after the second flowenng

eyele.

NH,™ @ NOy Concentration
ratio N (%) NH,” (%) NOy (%) P(%) K (%) Ca(%) Mg (%) Fe(uge') Muo(ugg")
0 100 178 & 166 < 012 a 023 ¢ 250 ab 156 a 035 ab 79 b YT
25:75 189 ¢ 1.76 ¢ 013 a 026 ¢ 231 b 119 |J' 033 b 8 b 402 ¢
5050 184 ¢ 1.76 ¢ D08 a 028 ¢ 230 b 1.06 b 033 b 68 b 427 ¢
75125 2.61 h.:m b 015 a 036 h. 243 ab 109 b 038 a 126 a 566 b
100 : 0 345 a 331 a 013 a 048 a 276 a 084 ¢ 032 b 72 b 786 .':.

LB AYE

Means separation within the same columm by different letter were significamtly different at 5% level by LSD rest; n=21.
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Table 11. Effect of nitrogen form ratio on the cone of mineral elements of root in Phalaenopsis Sogo Yukidian “V3" after the second flowerning
cyele.
NH: @ NOy Concentration
ratio N (%) NHy™ (%) NOy (%) P (%) K (%) Ca (%) Mg (%) Fe(pgg') Mu (g’
0100 209 W 197 b 012 a 043 a 066 b 055 a 026 a 95 be 55 ab
25:75 213 b 190 b 023 a 036 b 075 b 047 ab ' 028 a ' 85 ¢ 43 b
501 50 226 b 213 b 013 a 035 b 102 a 049 ab 028 a 95 be 65 ab
T5:25 347 a l 322 a 025 a 032 b 077 b 044 be 018 b 143 a 63 ab
100 : 0 302 a 289 a 014 a 033 b 080 b 037 ¢ 015 b 118 ab &l a

“Means separation within the same colwmn by different letter were significantly different at 5% level by LSD test: n=21.

m Best growth and flowering of Phalaenop3|s Sogo
Yukidian 'V3* was obtained when NH,* : NO; =
25 : 75,

#NH,* : NOy =
LR E YK
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m Effects of nitrogen concentrations on growth and
flowering of Phalaenopsis.

m Effects of nitrogen forms on growth and flowering
of Phalaenopsis.

m The uptake of nitrogen in Phalaenopsis.
m The partitioning of nitrogen in Phalaenopsis.
m Conclusion
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Stable isotope 1°N #£ = 1+ § I =% N
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m 14N and °N are two stable nitrogen isotopes.
UNZEBNZ § oo fdx Rk =%

m 15N has one more neutron than 14N in its nucleus.
BNEZWIUNS - B2 5 g

m Atmospheric N has approximately 0.366% °N abundance.
< & ® 1Nt 199.634 % > 15NRY i£0.366 %
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How N can be used in nitrogen study?
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B To trace the uptake and partitioning of nitrogen in
Phalaenopsis
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m 5t 15N
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® To understand the sink-source relationship of nitrogen in
Phalaenopsis
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The uptake of nitrogen

m Both leaves and roots are capable of taking up
nitrogen. Which one works more efficiently?
1UE P S50 P foan 5 s 7

m Where is nitrogen trasnlocated after being taken
up?
F AR AT IS AR T L P i ?




— on Week 8

Experimental design

m 15N was fed to:
A AAPIER R BINET F R
1. Upper surface of leaves ¥ 5 + % &
2. Lower surface of leaves # % & % 4
3. Newly grown roots #7439
4. Old roots % 13

m Organs harvested and >N determined
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Table 56. The effect of isotopic nitrogen treatment on upper surface, lower surface of leave, new roots, or
old roots on "N concentration (atom % excess) of newly gorwn leaves, mature leaves, new roots, old

roots, and aerial roots in Phalaenopsis Sogo Yukidian “V37; n=6. (Eight weeks after treatment)

1547 .
N concentration (atom % excess)”
1501 T,
N Treatment =
Newly grown
Mature leaves New roots Old roots Aenial roots
leaves

" Leaves, upper surface 0.023 ¢ C7 0041 a A 0.018 ¢ D 0.011 ¢ E 0.030 ¢ B
Leaves, lower surface 0016 ¢ B 03l bA 0014 ¢ B 0.008 ¢ C 0027 ¢ A

New roots 0.086 a B 0.030 beC 0.139 ‘a'A 0.045 b C 0.094 a B
Old roots 0062 b B 0025 ¢ C 0.039 b C 0158 a A 0064 b B
“The atom percent N excess (atom % excess) were obtained by subtracting natural abundance of "N

i . i e
(0.366 atom %) from the results of the "N analyses.
"Means separation within the same columns (lower case) and rows (upper case) by different letters were

significantly different at 5% level by LSD test.
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Table 58. The effect of isotopic nitrogen treatment on upper surface, lower surface of leave, new roots, or

15 . .
old roots on "N content excess of newly gorwn leaves, mature leaves, new roots, old roots, and aerial

roots in Phalaenopsis Sogo Yukidian *V3'; n=6. (Eight weeks after treatment)

N content excess (ng)”*
*N Treatment Newly
Mature ) .
grown Newroots  Oldroots  Aenal roots Total
leaves
leaves
Leaves, upper surface 6.5 b BY 178 a A 32¢C 1.3c¢D 3.0bCD 318 ¢
Leaves, lower surface 42 b B 131 b A 3.2 ¢ BC 0.7e¢D 23b6CD b
New roots 226a B 136 b C 273 aA 50bD 89aD 713 a
Old roots 187 a A 11.4 b BC 6.6 b CD 123 aB 74aD 563 b

g I3 . . - . :
“ N content excess = ~N concentration (atom % excess) * nitrogen concentration * dry weight.

"Means separation within the same columns (lower case) and rows (upper case) by different letters were

significantly different at 5% level by LSD test.

Results: The uptake of nitrogen

m Both roots and leaves are capable on nitrogen absorption.
P2 o SN E J BcE R o

m The uptake efficiency: New roots > old roots > leaves
HE 2o fond [ AR>ER>SER

m There was no difference on nitrogen uptake efficiency
between upper and lower leaf surfaces.

Y TAAHNT AL ANT LD

m Newly grown leaves and roots are major sinks for nitrogen.
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Foliar application of mineral nutrients

xm T

B The stomatal density in lower epidermis is 2X higher than
that of upper epidermis in Phalaenopsis leaves.
WMPEFTALFIL AL B

= Our results indicated that there was no difference on
nitrogen uptake efficiency between upper and lower
leaf epidermis.
e PR A EHNONS T a g F LR

— It is unlikely that direct penetration of solutes through
open stomata plays an important role.
¥ UG e r g5

m Leaf surface is covered by cuticle layer.
Ev L TRASG - K ETH
— It is more likely that the solutes are taken up via cuticular 25
pores. & F 3L L ¥ HiE ~ A BT

Uptake of nutrients
& A IR T

®m The roots are the main
sites of mineral
nutrition uptake; the
surface of leaves can
also take up some

nutrients.
RL A Ha v
BT IR A & A
g A 2 H S *

Foliar feeding & *& #=

Table 5.18. Factors that determines the efficacy of foliar feeding.
BERE G 59 s ehF) S

Plant Environment Spray solution
Cuticular wax Temperature Concentration
Epicuticular wax Light Application rate and technique
Leaf age Photoperiod Wetting agent
Stomata Wind pH
Guard cells Humidity Polarity
Trichomes, leaf hairs Drought Hygroscopicity
Leaf turgor Time of the day Compounds used
Surface moisture Osmotic potential of the root medium  Sticking property
Cultivar Nutrient stress Nutrient ratio
Growth stage Carriers, penetrants

Adapted from Alexander (1986).

8oﬂm A % 80,um-

—— Cuticular ridges and stomata in Paph. micranthum.
BER hF 348 -
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Cuticular ridges & & #'
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Figure 3. Scanning electron microscopes (a, b) and longitudinal sections (¢, d) of abaxial leal surface ol Doritaenopsis plants alter

4 months of acclimatization in the greenhouse under different levels of PPFDs showing open stomata (a, ¢) at 150-200 gmol m™" §

and closed stomata (b. d) at 400-500 gmol m—* s~

)8

Some misunderstandings regarding foliar application
oo 39 gk L

Leaf surface | | I I |
cuce = = (@O =
Cell wall l l l ,l, |

W Cuticular pore offers the permeation of low-molecular-weight solutes
(e.g. sugars, urea, mineral elements).

m These small pores are lined with fixed negative charges. Thus uptake of
cations by leaves is thus faster than that of anions.

| Cuticular pore density is higher in the cell walls between guard cells
and subsidiary cells; this explain the commonly observed positive
correction between number or distribution of stomata and the intensity
of mineral nutrition uptake.

m |t is unlikely that direct penetration of solutes from the leaf surface
through open stomata into the leaf tissue plays an important role.

G: guard cell

Where is nitrogen partitioned after
being taken up?

§ AL FI IR g ts » 4 Rzt Q
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Experimental design 35 % 3

® Methods:
15Nitrogen was fed from the bottom of the pot. Eight weeks later,
individual leaves are harvested and >N determined.
Beg Nerse ol R IREE 1 F F LB 0 A W R B E
PN E o 7 BN 5 —*ﬁ Fom MBS ATy & € BALEH T 3
Fuo

2n 1st

6 5 4 3 2 1
rd
5th
10 ecm
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Table 19. The dry weight, N concentration and content,

15

leaves in Phalaenopsis Sogo Yukidian ‘V3': n=6.

N concentration and content of different parts of

1" leaf *
2" Jeaf
3"91eaf
4" Jeaf
5" Jeaf
6" leaf

N . N 154+ 0
Dry N concentration N content N concentration

Weight (g) (%) (mg) (atom %) (ug)

1507
N content

096 ¢ 2.31 a' 22.16 h. 1448 @ 321 a'
154 a 1.74 b 26.71 a 1.169 b 313 a

1.27 b 1.55 ¢ 19.68 ¢ 0.721 ¢ 142 b
097 ¢ 141 d 13.69 d 0.612 d 84 ¢
0.64 d 1.17 e 749 e 0725 ¢ 55 od
035 e L6 e 4.00 f 0.705 ¢ 28 d

“The first leat means the youngest leaf, and the sixth leaf means the oldest (lowest) leaf of the plant.

T *Means separation within the same column by different letters were significantly different at 5% level by

LSD test; n=6.

m The sink strength of leaves decreased as the leaf age increased.

Sofeng § 4B FIATE

m 5Nitrogen can be used as a tracer for nitrogen partitioning studies.

N Gk B A4 w1 B

What are the nitrogen sources for stalk
development? Stored N or fertilizer N?

BT AT R ey & IRk 7

34

Experimental design :#%% 3k 3

m By feeding plants with 1°N at different developing stages

transplanting  transplanting

and then determine the 5N abundance in stalk, we can
realize the N sources for stalk development.

[ 30/25°C, 6 wks | 25/20°C, 6 wks | 25/20°C, 6 wks |

Vegetative growth Stalk inducing Stalk development

14N 14N

Vegetative growth Stalk inducing Stalk development
15 14N

Vegetative growth Stalk inducing _Stalk development
14N 15N

Vegetative growth Stalk inducing _Stalk development
15 15

) t

Sampling
at visible bud stage

35
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Table 24. Effect of application timing of "N fertilizer on '*N concentration (atom % excess) of newly

gorwn leaves, mature leaves, roots, and stalks in Phalaenopsis Sogo Yukidian “V3°; n=6.

- 15wt ST .
Stage of N N concentration (atom % excess)”

application

Newly grown leaves Mature leaves Roots Stalks
None 0.001 dAY 0.001 dA 0.000 dA 0.001 cA
Vegetative 0578 bA 0225 bC 0417 ¢B 0408 bB
Reproductive 0326 ¢B 0.110 ¢B 0.767 bA 0.668 b A
Veg. and rep. 0936 aB 0302 aC 1.079 2 AB 122 ah

TSy 7 : : Thg
“The atom percent N excess (atom % excess) were obtained by subtracting natural abundance of "N
. i e B L.
(0.366 atom %) from the results of the N analyses.
*Means separation within the same columns (lower case) and rows (upper case) by different letters were

significantly different at 5% level by LSD test.




1. Vegetative, 6 wks Low temp., 6 wks Reproductive, 6 wks
14N uUN

2-1, 4-3 — from Veg. — Stored

2 Vegetative, 6 wks Low temp., 6wks Reproductive, 6 wks

BN 1N 3-1, 4-2 — from Rep.—~Absorbed
Vegetative, 6 wks Low temp., 6 wks_Reproductive, 6 wks
3' 14N 15N

a Vegetative, 6 wks Low temp., 6 wks_Reproductive, 6 wks For stalks at visible bud Stage
- 15N 1BN

Table 28. The nitrogen source of newly grown leaves, mature leaves, roots, and stalks in Phalaenopsis

Sogo Yukidian ‘V3’. (Calculated from the "*N content of organs by different application timing of "N

fertilizer.)
N content (ng)
Source of  |Calculated
. : Newly grown
L formmula o Mature leaves Roots Stalks Total
For stalks leaves
Veg.-none 435 a A* 128 aB 345 ab A 73 be B 982 a

tore

? dveg Both-rep. 367 ab A 136 aBC 243 b AB ?IZ éug 797 a
Newly Rep.-none 257 be B 62 b B 569 a A igi ‘hia 1050 a
absorbed 1! Stored N 62/(62+151) = 29% 140 ab B 865 a
from Rep.

Means separatio

SRR Absorbed N 151/(62+151) = 71%

case) by different letters were

Growing young leaf is the major sink during vegetative
stage and stalk during reproductive phase.

In a nutrient abundant environment, the nitrogen demand
of stalks from spiking to bud visible stage was provided
29% from the nitrogen previously stored, and 71% from
the recent fertilizer applications.

The stored N may come from mature leaves and/or roots.

Fertilization practices before stalk emergency and during
inflorescence development are both important.

Conclusion | &4

®m The nutrition status of Phalaenopsis plants is of great
importance for future growth and flowering; it is difficult
to make a right judge visually. Only get plant supplies
from good growers and build up your own reputation.
PR B g R BRI PR R s
,&;B’*I«F'Ge)%ﬁa rx FREZp DA

m Nitrogen concentration at 200 ppm is recommended for
Phalaenopsis cultivation.

— ﬂwzﬂi B kR 200 ppm 50F TR R 0 G B2 4

EFETELESF o

Conclusion 11 &34

m High concentration of NH,*-N causes toxicity; The portion

of NH,*-N should not exceed 25%.

B LA F ERET Y 2 e E 2 E R
25%.

Growing young leaf is the major sink during vegetative
stage and stalk during reproductive phase.
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Conclusion 1l &%

m Leaves have a lower nitrogen uptake efficiency compared
with that of roots. The important role of roots on nitrogen
uptake should not be ignored.

}1’ %‘b»’](”fq‘)'gl«—":p{.mmi%‘ﬁd’o7]5,‘§if_ﬁ\i
%{,Ew LIP AR SR R LA

® Mature leaves and roots have functions of nitrogen storage;
the nitrogen demands of stalks are supplied by both stored-
N and fertilizer-N. Fertilization practices before stalk
emergency and during inflorescence development are both
important.
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