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Effects of nitrogen application rate on chlorophyll fluorescence characteristics and

dry matter accumulation in switchgrass (Panicum virgatum) leaves
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Abstract: The effect of nitrogen fertilizer application rate on chlorophyll fluorescence characteristics and dry
matter accumulation of switchgrass (Panicum virgatum) is of great significance for the improvement of light
use efficiency and biomass yield of switchgrass in saline-alkali land. In this research, the patterns of variation in

chlorophyll fluorescence parameters and dry matter accumulation in switchgrass were studied in field conditions
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with a range of nitrogen application treatments: no nitrogen (0 kg » ha™', N,), low nitrogen application (60
kg * ha ', Ng ), medium nitrogen application (120 kg « ha ', Ny, ) and high nitrogen application (240 kg «
ha™', N,,), and the comprehensive effect of nitrogen application on chlorophyll fluorescence and dry matter
accumulation in switchgrass was evaluated using a multivariate Grey relational analysis procedure. It was found
that: under Ng » Njy and Ny treatments, the PSII maximum photochemical efficiency (F,/F,), PSI actual
photochemical quantum efficiency (®psy ), potential activity (F,/F,), photochemical quenching (¢P), non
photochemical quenching (NPQ) and biomass yield were significantly higher, and the heat dissipation of quan-
tum ratio (F,/F,,) was significantly lower than for the N, treatment during the flowering and seed maturation
stages of switchgrass development. During the flowering period of switchgrass, the PS I potential activity
(F,/F,) was initially increased and subsequently decreased across the range of nitrogen application rates, with
a maximum observed value of 3. 13 at Ny, (increased 16. 26 % compared with Ny). The effect of nitrogen appli-
cation rate on dry matter accumulation differed between the crop growth stages. Dry matter accumulation was
high during jointing and booting periods, reached its maximum at the seed filling stage, and decreased slightly
thereafter., The maximum observed dry matter accumulation (378.13 g « hole ') occurred under the Ny, treat-
ment during the post-flowering stage and was, respectively, 24.33%, 20.09% and 7. 24 % higher than that of
the Ny, Ng and Ny, treatments. Grey relational analysis showed that the association between the weighted cor-
relation index and the ideal fertilization level was the highest under the Ny, treatment. In summary, the Ny
treatment in this study in the Yinbei saline-alkali area of Ningxia optimized the photochemical activity of PSII
and dry matter accumulation of switchgrass.
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Table 1 Dry matter accumulation of P. virgatum under different nitrogen application rate (g * hole™")
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Fig. 4 Dry matter proportion of P. virgatum

R2 IEBRHEERAEERETHRRBE ERRYRNE

Table 2 Chlorophyll fluorescence index, dry matter accumulation,

variation coefficient and weight of P. virgatum

iR FHME RiMEE BRAEHR NE
Index Mean Standard ~ Variable =~ Weight
value deviation  coefficient

F./F 0. 36 0.06 0.16 0.14
F,/F, 1.83 0.38 0.21 0.18
F./Fun 0. 64 0. 06 0.09 0.08
qP 0.61 0.03 0. 04 0. 04
NPQ 0.35 0. 04 0.11 0.09
Dps | 0. 31 0.02 0. 06 0.07
T LR Dry matter 18. 64 4,97 0.27 0.23

accumulation (t « hm™?)

T - 2% T T B0 X LA AR A BB Sy R A T SRR AR Y
Note: All data were calculated based on the data of P. virgatum ma-

turing stage.

R3 AEAEEKRETHRBHERL LS TURREXEE
Table 3 Correlation between chlorophyll fluorescence and
dry matter accumulation of P. virgatum under

different nitrogen application rate

WA R IAUCE DR/ SRR IR/
Nitrogen Weighted Precedence  Equal right Precedence
application relational correlation
degree degree
No 0.512 4 0. 545 4
Nigo 0.687 3 0.720 3
Nizo 0. 859 2 0. 865 2
N0 0.986 1 0.998 1

(NPQ) 2.3 T M AAE R 7 LA (F L/ F ) 3 i B L X U B A RE S 42 w55 PS I KO0z vp O T I L 9], DA T 4 /o
LR 't RE e 402805 920 o IR WSO RE O PR AR 1, A A T4 s MBS B Dl A DT . IR 2 BB B it
AN F,/F WA BT M N Ny Fl Ny & b 327 8] I 0 35 25 573X T R T Ny, Ak 2847 A0 sl B
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PS I A5 78 18 M b0 32 450 0361 T %G V8 G SR S g o B o AT 52 ) 1 D% A F - A PS T s g v 1 J22 R 1 4%
R, FET F/F, BT,

AEBUBR AR R I EENERITREZ —. RABMICE Y A K& B AR AR 2 38 h i i)
FOR AR A A1 v ] )R 0 R S8 M DL R R AR B g O T A T it AU B O R A T AR L
PEEPCE R A EE TR KR AT R, RUIE AT DL S R e MR AR A e O T b XM R it R
22 AR, AE 55 [ R 0 M X UIE b 40 200 kg hm 2 A MIRE B R A L 7 o b R T SR M X i R R N
120 kg « hm ™" B RRE B 1400 o0 7™ bk fie oo 2o kit 60 5 0 AS ) P A A B = ik g . ARG v, AE TS AU N (0
kg * hm 2,N,) EA (60 kg » hm 2,Ng) A& (120 kg « hm 2, Ny, ) FIE A (240 kg « hm 2, Ny )4 it I 7K F
WA AR T B AR B B i R K ST A 8 T S G, L v A0 R R 5 A e P 2 T it o AL (240 kg -
hm ™ s Nuyo ) 7K 19 o0 FR 2 o e e o W 35 8 T LAt it R0 Ak 3, 5 5 Pl A8 S5 07 R A o B 45 B SR 4 SRR — 3L
ARG TS [A) XA A0 L 30 PR BE MR R Pl DA BOK A S A 22 5 . SRR BED BF Y T T AR AU b X A0 A
TR A 2538 IO 45 SR 6 B 2 Ml 3 9 T B R 1 Tk B R S BTk Rk 61, 35 %0 LR B P B Bk R R
24,91 % FeJa 2 B P DTN 13, 7400 . ASHFSE AR B, MR b b 5 T 1 5 R BB R R L 2R 1
T R B0 STk e K, X BTk E Ol 60. 26 %0, HORGE M L SE B TTIRE Dy 34, 95 %, de e SR B L P STk O
4.79% o X U8B AU SF T AR R B SR A K R R T 2R R LA 1 B e e T AR

4 it

Jit L RE W03 R R IS BB e 3R SO B g 2 B R AR AR AL 5 (8] I A SR B AR AT AT DA K B v A R
Mo BT R . AR AL BT IR I 32 B SO S M S B BAROK A B A i R S i g
RIOCSHM T YRR R BAE IS, 6 KkE, AR AT B RIELE N 240 kg « hm * AEAZ $2 71
BRI R e G RE 7 L e R 25 W BB SR, DT 1 g MDA 82 1 38~ 9 Joi 7
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