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Effects of day length, light spectral quality and quantity on phenology and
development of redroot pigweed (4dmaranthus retroflexus 1.)
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Fig. 1. Effect of PPFD and R:FR ratio on stem and total dry weight of redroot pigweed under 12- and

16-h day lengths. (Statistical analysis is provided in table 5).
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Table 1. Characteristics of light source in growth cabinets

(Ssp Sad ) Y S5

(nm} $,p ad pis

Lamp combination PPFD Spectral distribution (% PPFD) R:FR*
(Treatment} Humolms!  400-500 500-600 600-700
(HH) @ty v+ T oY sas 1Y o y¥e o Vita-Lite £l I FEPRY 550 20 39 41 14
12x Vita-Lite Duro-Test plus 12100 W. incandescent bulbs (HH)
(LH) oty Fo T Y 208 V¥ 4 g8 o Sylvania Cool White goi WS FETY 180 18 49 33 14
xSylvania Cool White plus 1240 W. incandescent bulbs (LH)
(LEY Sg v e 6T oY 538 1Y oM o Vita-Lite ol 0¥ 3us ¥ 180 15 35 50 0.8

4x Vita-Lite Duro-Test plus 12100 W, incandescent bulbs (LL)

S5 g Ll g VAt S APRES Slag g U s o f «FRHR slayy 2ol

* The R und FR values are measured at 6455 nm and 735 + Snm, respectively.

el AN VY a5 dab oo s g6 ) sgh e ey RFR S s PPFD SASLY Jgdor

‘lable 2. Effects of PPFD and R:FR ratio on the leaf appearance (leaf/day) of redroot pigweed under 12-

and 16h day lenght

U3 33 o sty oy 5 il s

Rate of leaf appearance (leaf/day)

s 12h 16h

Treatment 20 R2 15 R2 36 Rz

DAE DAE DAE
HH 0.48ab 0.99 0.55a 0.98 0.80a 0.98
LH 0.36¢ 098 0.43b 6.99 0.63b 0.98
LL 0.4.3b 0.99 0.48ab 0.99 0.67b 0.98
Mean (LH and LL) 0.40 0.46 0.65

&) stass
Leaf number

HH 87a 7.6a 24.8a
LH 7.4b 6.2a 215
LL 8.dab 6.7a 23.0a
18Dy, 05 il 14 3.7

TR NENCHTY. £ TV RY I TURSTR PE SRFYEICLTEMP PR U IR R g I Ty gy

Regression coefficients within a column followed by the same letter are not significantly different according to

student-newman-Keuls'test at a=0.05.
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Table 3. PPFD and R:FR ratio effects on time (DAE) from seeding emergence to initation of development

stages of redroot pigweed under 12- and 16-h day length

25Uk s it ST € 0 e AT pas o P B5 T6 0 e
Day iength Treament Emergence floral primordium initiation  Emergence flowering initintion =~ Emergence-seed set initiation
12k HH 11.0a 18.0a 23.0a
12h LH 14.0¢ 20.3¢ 24.3b
12h LL 12.0b 19.0.b 24.0b
LSDqs 0.0 0.7 0.7
16h HH 18.0a 27.3a 327
16h LH 213 37.3b 41.0b
16h LL 21.0b 34.7b 38.7b
1.5Dg.0s 08 27 24

ERR PRI Y- £ R Y WS PRC LV P NI IYA C

Means within a column followed by the same letters are not significantly different a1 @=0.05

;.a-_?uw_’d,_'i-C‘?g&jﬁ-u:u.d’(jutﬂlu)tuijc(ﬁ'_,._l);cf)h)k‘f){chﬂ6&-.’?1@'45:'.1&3‘-? Jade
welo YV 3 VY lasay Jeb 3 RIFR 3 PPFD Calises bl 2
Table 4. Final leaf number, leaf area (m‘2 plant'l), height (cm) and branch number of pigweed plants under

various PPFD and R:FR treatments under the 12- and 16-h day lengths at last sampling time

31 Jsb ) TR SRR § Ut PR
Day length Treatment Final leal number Heigth Brapch number
HH .7a(0.3) 17.6a(1.8) 4.8a(0.3)
12h LH 9.2a(0.7) 9.7b(2.3) 2.5b(1.1)
LL 3.7a(0.7) 223a(4.7) 3.1b{0.5)
Conirast P-value
PPFD effect: 0.252 0.512 0.011
HHvs(LH+LL)2
HH 24.5a(3.7) 42.6a(8.0) 11.6a(2.7)
16h LH 24.0a(1.8) 28.06(2.4) 9.6ab(1.7)
LL 24.5a(2.2) 52.5a(0.9) 9.26(0.9)
Contrast P-value
PPFD) effect: 0.780 0.49% 0.042
HHvs(LH+LLY2

A (51 e gl A= [0 B chd_\;.md_,b)t_,.-,u;.,-‘,as,-.;.g,,@Jusua._.ﬁsg.

Means withun a column followed by the same letters are not significantly different at @=0.05.
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Table 5. Summary of mean comparisons for dry matter accomulation and partitioning of pigweed grown

under different light treatments

50 dab ALl 13 % pei O g Aol aylin 53 g 13 pian Szl
Day length Plant part Sampling Treatment Conitrast {P-value)
time (DAE) HH LH LL HHwsAvg (LH+LL)
ks 14 a b b 0.016
Stem 20 a b b 0.001
4 a ¢ b 0.001
12h
J 14 a b b 0.003
Total 20 a b b 0.001
24 a b b 0.001
4l 18 a b ab 0.032
Siem 2 a b ab 0.012
38 a b ab 0.053
16k
s 18 a b ab 0.033
Total 28 a b b 0.003
38 a b ab 0.024

.&,la;g)!a‘_.;»;qwa=-;’-bch-p‘qa;,s,ad‘,:_‘-d,,gbughg_&ig-

Means within a row followed by the same letters are not significantly different at @ =0.05.

wabi )y Slotes 53 e 2B (S e ) Ak w gl y (s 2 eV e ns 0000 s

Table 6. Specific leaf weight (gm”) and shoot:root ratio (g8") of pigweed plants grown under different light

treatments
s ($5127 € poi G ST ) 6 gl
Day Sampling time Specific leaf weight Shoot:toot ratio
Length ({DAE} HH LH 1L HH LH LL
14 38.7a 20.8b 21.0b 1.38a 1.24a 1.¥2a
12k 20 47.4a 22.8b 30.6b 1.60a 237a 239
24 S6.4a 26.9¢ 38.6b 1.97a 1.98a 1.89a
18 49.6a 25.4b 25.2b 1.71b 2552 2.5%
16h 28 66.8a 30.1b 31.9b 1.38b 2.07a 213a
38 96.0a 44.4b 49.8b 1.58b 223 243

i S e B =00 e ga i 5 Cleay a3 WS RA O3y e 8l st Sl

Means within a row and parameter followed by the same letters are not significantly different at @ =0.05.
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