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The Single and Interactive Effects of Nitrogen Application Rate and Light
Condition on Hosta ‘ Blue Umbrella’ Growth and Photosynthetic Character-
istics
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Abstract: The single and interactive effects of nitrogen application rate and light conditions on Hosta
‘Blue Umbrella’ growth and photosynthetic characteristics were studied in this paper. The Hosta was cultivat-
ed with sands under four kinds of light conditions (100% , 50% , 30% and 10% of natural sunlight respec-
tively) and four kinds of nitrogen application rates (0, 0.5, 1.5 and 2.5 g * kg ™' soil respectively). Results
showed that biomass, growth characters, photosynthetic rate and soluble protein content increased at first and
then decreased as light density decreased in the same nitrogen application rate, the suitable light intensities for
Hosta ‘ Blue Umbrella’ were 30% to 50% of natural sunlight. However, chlorophyll contents increased as
light density decreased in the same nitrogen application rate. In the different nitrogen application rate, bio-
mass, growth characters, photosynthetic characteristic, chlorophyll and soluble protein content increased at
first and then decreased as nitrogen application rate increased, the suitable nitrogen application rate for Hosta
‘Blue Umbrella’ was 0.5 g - kg™".
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MM FEILAMH RN AR (K& %, 2004), BRI EBHMRESEP THRE . RE52%.
RS R R

EEREYAAEHY, 8 50% LU EHAR TR FRMRE, BELRIMSE, R, .
RAEAEYRIMERERE L (HEH %, 2004; Zhang et al. , 2004) , JERHARESSBEBHEKERK
F18, WHMERM; MELEE2E 2B LR S FERTEAK, £rF3%, WK N ERK
(Sam, 1990) . Britton 2§ (1998) LA 5 A~ EB S FPAYA M AR HAT E B AL RHED b A HE AR & 5 BF
R, GREW. EBEREN, P, KHNEBEHHN2~3:1:2, BHRESFEHEILEREN 3 g, HEEREET.
AE (HIE) MM A FERROESRRANEE, EEMNEEF-EET IR, s,
AEREE, AREESER RIFERREEWERE, SR MmaEst e KNS aEHBRESR
WE

E% ‘¥’ (Hosta ‘Blue Umbrella’ ) {ERWRFBEBWMBINRE, HUKET SR, 2HKF
Ek, AR, REWHMY, BEASDHREMAEPRERARK, BORERRE, REBETFEH
REARER, ARBPHR T ARERER. CREE, REMEHCELERLENEAR., e
FORBE MR, Rz KR EB R EIL 3R M R AL BRIk
1 #R 5T
1.1 #REHLE

PRI 7E Th ER BB I E 1T . 2005 4F 10 B S H BRI B A K — 3 3 4K
BRI ET, ERFPHTEFHRBEIE, 2006 4£4 5 TEPEA/NFE KR — BB R K
BB RIS N AR R R P &R 2 B, 5 BRiTA . FTRAMEER 28 em x22 cm, %K
+7.5kg, A M. ARATHED L, AVLE: 0.282%; 2% <0.01%; WHMHER: 3.5
mg * kg"; pH7.8,

FAWHE TR ERR. ARCBREMSETERELE, R4 MEHEBE, 53 0EAHEY
100% , 50% , 30% f110% . BEMALENKRE (FERN46%), &4 ME, REPHEAREO,
0.5.1.5f12.5g-kg™'s

BMEERIANEE, 81MEES 4. A RIBRPRUEHMRIERG—3, #4454 a#T&
T A A AL R BRI 8 4T 0 o
1.2 MEMBERE

H&HEREMI R RIS E I 2 R AEECEER RS (116400, USA), F 2006 4£6 A
THEX LS 8: 30 F 11: 00 #4T, REHHEANIEL N 1 600 pmol - m ™ - s™', FHSH 30C,
FIMHERE 22% , PERERIRIFE S BT BRI H, FE 658 1 200 pmol «+ m ™ + s™' F3E A 10 min fFig 5%
ANEEE (Pn) %, RBRBAIGEM, 23 —RABEN, THRRS: 00 ZH74 5 /16 5%k
(Fo) M A% (Fm), FHEXRGED (PST) HEKRNMAEFEHE (Fv/Fm),

HEAMTYRERANE: B3 KA LI-3000A fF3#%Cn mA{L (Licor, USA) il M
M, ERRARBENRIIFERESHKE, ABKKREZRIKS, SRR F. HH. R (R
REFBE) WFER, £ 105CTRF 20 min £4, 80CHTEEE, AEFXE (FEHE 0.001
g) MRHHE.

ABUEARSRGNERAE DR G250 3 (A4, 2000) BRigE®R. Ll pH 6.0 KBk
FRETHIRIK, SATBFRER 0.2 g i, A 9 mL BEBRM/ B AR, KIEBHERSK,
3000 r - min "' B0 10 min, B LW 0.2 mL, IA S mL HFDHIRE G250 1%, ARG, HE
2 minf5, FH UV-120 4358065 (AAREAS) MIE 595 nm 4L#) OD fH, DIZEMBIKIEXTER, U4
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mFEAERE, HETEEEANSE (o), HTREHEYERREEARE R,
HERRAREBHIE: HE Amon (1949) M7 NR. EBURAM H 0.2 g, 180%
A 15 mL TREALRIE48 h, EMFEAA, A25 mL FRRER. A UV-120 008 (HASE

2AH]) SMAITE 663 . 646 #1470 nm FHE OD M, KUGHTHEMERER (Chl. ) FKEAS PE (Car. ) ¥
TR,

2GRS0

2.1 EAFKESHEEMEXN ‘B’ EEERKOTW

MFELHEES, ER—REKFET, MELEBEEMES, MEBROETHEE, B TH TR
. WENTHRE. SHERAM R R e S EREGaY, HEREBRE N ERLBHY
30% 8%, 50% ik B B oA E

ER—AEARBRZEKETHNSEKSHOEEAZKEMESMRIA B LFA R TREME
¥, HFEAEHEO.S g - kg™ FEBHRKHE.

B SE BN EAERSNBRET 2EKF, HPFEHAR0Sg-kg™', HBBEBENE
RACHREY 30% EA A IS ERSERERK, A RRIET .

£1 BRAKESREEEHR ‘B¢’ EEEKREKORNE
Table 1 The interaction of light condition and nitrogen application rate on plant growth of
Hosta ‘ Blue Umbrella’

ﬁ?ﬂﬂz 1 - HBRTHEBIE Dry mass per plant (g) JsX i A U %N
( lguf)i:l_ {e)ve Light(% ) e e L l(lza:ﬁa)rea ljjjtnumber/
Total Below Above

0 100 50.16 d 41. 44 de 8.72 cd 927.13 gh 10. 3 fgh
50 57.79 ¢ 48.51 ¢ 9.28 bed 1854.91 cd 16. 0 bed
30 56.15 ¢ 47.23 ¢ 8.92 bed 1549. 08 de 15. 3 bede
10 39.43 g 31.62 gh 7. 81 cde 1497. 41 de 10.7 fgh

0.5 100 55.88 ¢ 45.20 cd 10.68 b 1076. 79 fgh 13.0 def
50 63.52 b 53.98 b 9.54 be 2204. 20 be 16. 0 bed
30 ‘ 78.35 a 65.76 a 12.59 a 2681.60 a 18.5 ab
10 ’ 42.76 fg 34.03 fg 8.73 cd 1453.79 ef 12.0 efg

1.5 100 43.09 fg 34.86 fg 8.23 cde 1307. 07 efg 17.0 be
50 65.33 b 55.44 b 9. 90 bed 2260.84 b 20.3 a
30 47.87 ¢ 39.99 e 7. 87 cde 1625. 05 de 15. 3 cde
10 34.13 hi 28.24 hi 5. 89 fgh 1072. 73 fgh 11.0 fgh

2.5 100 30.57 1 26.36 1 4.21 h 780.60 h 9.5 gh
50 40. 48 fg 33.96 fg 6. 52 efg 951.26 gh 10.7 fgh
30 45.93 of 38.33 ef 7. 60 def 1354.21 ef 14.7 bede
10 32.371 26.86 i 5.51 gh 831.68 h 8.5h

. BFEARANEFRERYRERERERF (P<0.05),

Note: Small letters following the data within each column indicate the significance at P <0. 05.

2.2 EEAESHBEREN ‘E' FEXAGERNRAELFREMNMW
B1EY, ER—AZRET, ‘B EELEERNOEREENBERE LT BB RKE
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%, 30% 1 50% HRCBEREA TEE.

£ 30% 1 50% A ANGEAERRAT, AR ARARKFLEERCEELYRANBERAEK
PR TREES, 7E100% M 10% A RCBAEKZAET, AR ARERKFAIES S E
RIYRANER R KPR T T REREH

BRI B SO RGR BB EUK PR BB BV, HhARHE0.5¢ - kg™, KM
55 R H AR 30% ML A R HERERER K,

13.0 -~
El ogkg® [ 05gkg' E

1.5gkg? 2.5 gkg!
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Fig. 1 The interactive effects of nitrogen application rate and light
condition on Hosta ‘ Blue Umbrella’ net

photosynthetic rate

Fv/Fm 2R PS T B RGb¥ 8 T8, RE PSR ORAGMES R, NE2 FaLIE
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Fig. 2 The interactive effects of nitrogen application rate and light

condition on Hosta ‘ Blue Umbrella’ Fv/Fm

2.3 FFRATEEXBREMEY ‘HE EFBEKESEBRENARW
ER—REAKFET, HECBBENREMK, ‘#H4 EHChlLa, ChLbHChl (a+b) MIFRE
th 2 EF#EY, Chl o/b WESK EETRESR (£2),
ER—EGRAFERKET, BMEREKTHER, B0+ Chl.a, Chl. b M Chl. (a +b)
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SERERKRERSCASEREABEE, FHFEREHE0. 55 1.5 ¢ - kg 'MHATIBKME.
KRS ARLEWZHEAEABNMAE T BEKE, HPREHE0.5g- kg™, HEBEFERHE
SRICER ) 10% AbFRA A0t E P Chl. a, ChL b f1ChL (a+b) S BES.

R2 AFRKESABEMEX ‘Ee' EEEKHSEROEM
Table 2 The interactive effects of light condition and nitrogen application rate on chlorophy II

ﬁi::j:pplication rate %gﬁ Chl a Chl. b Chl (a+b) Chl a/b
(g kg) Light(% ) (mg-g™") (mg-g™") (mg-g™")
g ' Xg

0 100 0.94 i 0.30 jk 1.24 3.13 b
50 0.87 i 0.29 k 1.16 k 3.00 ¢
30 1.17 g 0.39 h 1.56 g 2.94 ¢
10 1.36 d 0.49d 1.85d 2.77d

0.5 100 0.93 i 0.31] 1.24 j 3.00 c
50 1.20 f 0.40 h 1.60 f 3.00 ¢
30 1.31 e 0.46 1.77 e 2.87d
10 1.49 a 0.57 a 2.06 a 2.63 e

1.5 100 1.16 g 0.36 i 1.53 h 3.3 a
50 1.39 ¢ 0.44 i 1.83d 3.16 ab
30 1.43 b 0.48 e 1.90 ¢ 2.9 ¢
10 1.45b 0.53b 1.98 b 2.76 d

2.5 100 0.61 k 0.221 0.831 2.79d
50 1.08 h 0.361 1.44 1 3.00 ¢
30 1.33 e 0.45 1 1.78 e 2.9 ¢
10 1.41 ¢ 0.50 ¢ 1.91 ¢ 2.75d

E: BFRARNEFHRRPMEREEEKF (P<0.05),

Note; Small letters following the data within each column indicate the significance at P <0. 05.

2.4 ERAFERREMEXNHATIHERSIENFW

ME3 BEH, ER—REKFT, TEHEDSTEYMCHEENRECARE TR, HHEt
HESREE B ARCHRIY 30% 51 50% RHABIRAME . X TR tREHEARBRKE, BERRKKFEH
RBE, HAPAEREANSRBIFEEAREREMESE, HEREARO0.5 & - kg™ BHXFIBRKME,
IR S RELEML TN AR T BE KT, HPEEARO0.5¢- kg™, XEBRENBRA
B 30% A BB PRI EAN SR ES

E 0gkg [ 05gkg' B 1.5gke? 2.5 gkg!

(mg-g*)

AREEASR
Soluble protein content

100 50 30 10
X H8 Light (%)

M3 MFAEESRBEAE ‘Ee THRHEQSROEM
Fig. 3 The interactive effects of light condition and nitrogen application rate on Hosta ‘ Blue Umbrella’

soluble protein content
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TZEFEE (2004) 1 Zhang & (2004) ©HFERHA, ARLGEFEKET (BRHBKS0% ., 30%
5%) 4 AEBSFM A, R, BASAEYEEERELRNEE, BER,

ARGERELY, REAENO0B, E% ‘W (Hosta ‘Blue Unbrella’ ) A&, nHmEH,
MR BE 100% ~50% B8 A AL TR LAWY, £50% ~10% BREBABTEATHENE
%, SEARRGR 8. BYEEAREENRRET (AEHEN0.5M2.5g - kg " #hix L),
EENAEYE. HER, THEES0% ~10% BA B BAHETHEAERINHFETHRNBEE, Mg
£ 30% BAR A RN IR KE, LRGREATENFERSH T EEBAY BTN —$E
Wo XMEMESNAY R, HEMA, HAEEEEERNLCESEREESH (e R, Fv/Fm,
HREEER) UABEHEAOSENHRERHA—SIELT L5t

RAEMCRAEMYAE KD RAEEEFTE . IAMRIIK T, A EREREN A K RENTIER
B, PRIEMYEEAR (E5R 5%, 2006), 7ESCPREIMRGILM AP, &ENARME HiEER R
NS EBEWH RO TR, B, EEAMERLREENHETHAT. BERYMHEEIOL
SRR ES, AARHEBK30% ~50% N'EH, S8, BEAR. 52 LB S AR E W AR E
BAEH, ERENY, ERERNAYKIZE, TBESEER; ATERE, BRERMABER,
TSRS EBRME TEREAAE KA, HREECRER R 1 8 0 R 55 3558 i R X3 th M $5 B Y
FMMBMEL, KB EBELGEROTIEERS, BREERPHETKERAEKRS, 0.5
g kg IRE (ITHAK0.23g-kg™') KERBE, FEMAERKREMET, Hbkiglh, BEAHH2EK
o, MEBRK, HAEE, BRRGRE M 24k 5, BFEH—SHR G
BPEeRTF (RE. BF. L. REBE%) WEm, URILRREFRP P EBEMLR. &E
HIFR o
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