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Quantifying the effects of nitrogen on external quality of cut lily in greenhouse in

the Yangtze River Delta
LI Gang,SUN Qian, YU Shanxiang, AN Dongsheng, DONG Yongyi,ZOU Congcong, DU Wencong, ZHANG Ningyi,

LUO Weihong~
College of Agriculture, Nanjing Agricultural University , Nanjing 210095, China

Abstract ; Nitrogen is one of the most important nutrient elements that affect the growth and external quality of flower crops.
The aim of this study was to quantitatively investigate the impacts of nitrogen on external quality of cut lily, so as to optimize
the nitrogen management for cut lily production in greenhouses. For this purpose, six experiments with different planting
dates and levels of nitrogen treatment were conducted in greenhouses in Lianyungang (34°42' N, 119°30’ E) and Nanjing
(32°N, 118°E) from August 2008 to May 2011. The cultivar used in the experiments was Lilium spp. ‘ Sorbonne’ and
“Siberia’ . Four levels of available nitrogen treatment (25 mg (N)/kg (soil), 45 mg (N)/kg (soil), 65 mg (N)/kg
(soil) and 85 mg (N)/kg (soil)) were used in the nitrogen treatment experiments. The plot of an area of 0.8 m” for each
nitrogen treatment with three replicas was arranged in a randomized block design. In all experiments, 3 plants of each plot
(9 plants per nitrogen treatment) were randomly selected for non-destructive measurements once every 4 days after planting.

The non-destructive measurements include plant height, leaf number, length of first flower bud and diameter of first flower
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bud. Statistical information on the relative yield of different rank was also collected at harvest stage. Photosynthetically active
radiation (PAR) and air temperature above the canopy inside the greenhouse were monitored automatically every 10 s, and
30 min averaged data were recorded using a datalogger (CR1000; Campbell Scientific Inc.). The integrated photo-thermal
index, PTI, was used to describe the changes of the external quality traits (leaf area index, plant height, leaf number,
length of first flower bud, diameter of first flower bud) and relative yield. Effects of the accumulated leaf nitrogen content
(dry weight based) at flower bud showing stage on the dynamics of the external quality traits and the relative yield of
different rank were quantified based on the experimental data. Based on these quantitative relationships, a model for
predicting the effects of nitrogen on external quality of cut lily in greenhouse was developed. Independent experimental data
were used to validate the model. The results showed that our model gave satisfactory predictions of external quality traits and
the relative yield of different rank for cut lily grown in greenhouse. The coefficient of determination (r*) and the relative
root mean squared error (rRMSE) between the predicted and measured value of the cut lily were, respectively, 0.92 and
0. 09 for leaf area index, 0.85 and 0.10 for plant height, 0.86 and 0.14 for leaf number, 0.91 and 0.13 for length of first
flower bud, 0.88 and 0.12 for diameter of first flower bud, 0.88 and 0.18 for relative yield of rank one, 0.88 and 0.15 for
relative yield of rank two, 0.91 and 0.18 for relative yield of rank three, and 0.91 and 0.21 for relative yield of rank four.
The model developed in this study can be used for the optimization of nitrogen management for cut lily production in
greenhouses, and provides reference approaches for the optimization of nitrogen management for cut lily production in open

field in the Yangtze River delia.

Key Words: cut lily; greenhouse; leaf nitrogen content; external quality; model
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Table 1 Nutrient content of the experimental substrate
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P e /% /% /(mg/kg) /(mg/kg) /(mg/kg) /(mg/m*) /(mS/m)

R 1 0.05 2.98 100.43 21.94 69.54 1.06x10° 134 7.21

R 2 0.04 2.32 80.21 17.63 43.42 1.06x10° 25 7.08

5 3, 4 0.03 2.08 10.10 15.75 36.97 1.08x10° 18 6.22

IS5, 6 0.02 2.24 9.67 11.42 40.38 1.12x10° 20 6.01
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Table 2 Ranking standards of cut lily
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Fig.4 Relationship between increasing value of leaf area index LAI,, increasing rate of leaf area index (r , ), increasing value of leaf
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rate of first flower bud length (r,,) , increasing rate of first flower bud diameter (r;, ), accumulated PTI from leaf unfolding to flower bud

showing stage (PTI,) and the accumulated leaf nitrogen content at flower bud showing stage
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Table 3 List of parameters values determined by measured data of Experiment 3

TEHRELF,

Flower number

LAL (0)
Value of LAI,

under ample nitrogen

supply condition

under ample nitrogen

ra(0)
Value of r n;
Increasing value of

supply condition leaf number

H,(0)
T Value of H,

n
Increasing rate of under ample nitrogen

leaf number supply condition

/(m*/m?) /((m*/m?)/ (M)/m?)) /m
3 2.84 (0.05) 0.418 (0.005) 28 (0.8) 7.89 (0.32) 0.83 (0.02)
4 2.87 (0.04) 0.417 (0.005) 27 (1.2) 7.93 (0.34) 0.82 (0.02)
5 2.88 (0.05) 0.418 (0.005) 27 (0.5) 7.90 (0.32) 0.82 (0.02)
ru(0) r(0) rpr(0) PT1,(0) .
TEAHCF, Value of ry Value of ry. Value of r,. Value of PTI, Increasing rate

Flower number

under ample nitrogen under ample nitrogen

supply condition supply condition

under ample nitrogen

supply condition

under ample nitrogen

supply condition

of rp

/((m*/m?)/ (mg/m?))

/(m MJ™' ' m™?) /(mm MJ™' ' m™?) /(mm MJ™" m™2) /(MJ/m?)
3 0.0774 (0.002) 0.0692 (0.0002) 0.045 (0.0005) 11.6 (0.15) 5.06x1073
4 0.0776 (0.002) 0.0683 (0.0002) 0.043 (0.0004) 11.6 (0.15) 5.06x107
5 0.0773 (0.003) 0.0678 (0.0002) 0.042 (0.0004) 11.7 (0.15) 5.06x1073
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g3k
)
. 3 Ty Ts Ts 7
Increasing rate ; R ; . .
S F of r Increasing rate Increasing rate Increasing rate Increasing rate Increasing rate
LAI .
of H, of ry of rpp of rpp of PTI,
Flower number /(((m*/m?) SR . PR )
/(M) /(m /((mMJ7 ' m™) /((mm MJ™ m™) /((mm MJ™ m™) /(MJ/m*)
) mg~' m2)) /(mg/m?)) /(mg/m?)) /(mg/m?)) /(mg/m?)
/(mg/w?))
3 1.98x1073 0.58x1073 0.35x1073 0.138x1073 0.40x1073 0.45%x1073
4 1.98x1073 0.58x1073 0.35x1073 0.134x1073 0.38x1073 0.45%1073
5 1.98x1073 0.58x1073 0.35x1073 0.129x1073 0.37x1073 0.45%x1073

LAL (0) r 4, (0) \H,(0) \ry(0) rpp(0) Fl rpp(0) TR A5 44 T SR 5 T AE B0 K Bk (m?/m? ) I T RRLFE 25008 o % ( (m?/m? )/
(MJ m™2)) BREHEK R (m) FRETIEHIEZR (m MJ™ m™2) 5B 1 B BE SR (mm MJ ™ m™2) 35 1 AR ARSI R (mm MJ ™! m™2) LA
JrEnt BB (1 58 )2 BB AT (MI/m? ) 5 ny or, 2 R EOS A SRR O8N s o 1y —ry LALy iy JHy o1y e e B PTL B BBUE
SR AR 7 —ry LAY ry g H g ore o T PTL, BT R BB 2 A 38 0 %6

E
&

!

wEm GO0k - % {Ltl-l!I

068 |

|

0067 |

F AR
comdssiae(Ee M- mT)
=
£

Fa
Theresing . of mp

§
i
:
:

ﬂ m .......................... 4 amsg ............................... "]
3 § & 3 4 6 2 4 6 3 & §
T F, e F, N F, HEN
Flower me=her Florwor mmmber Floee mezha Flower mummiber

B 5 TREMBERE 1 EEREGMEE (r 0 (0)) o 38NEE (ry) (B 1 REERBIEE (rpe(0) ) T rpp MK (r) SERE
(F,) KIX&
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nitrogen supply condition, increasing rate of r,, and flower number
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Fig.6 Effects of different nitrogen supply on relative yield of different rank and accumulated PTI since visible bud
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Fig.7 Comparison between predicted and measured leaf area index, leaf number, plant height, length of first flower bud, diameter of

first flower bud and relative yield of different rank of cut lily under different nitrogen supply conditions
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