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Table 1. Variance analysis of the effect of sodium bicarbonate, iron, and cultivar on the morphophysiological characteristics of paper flower.

i

EESN

ks ol Sleere oeSike
o 2 Mean square
S.0.V. df q
Fwgid Mg, cala p Jse) 3 Brae 2l
, S o e s RS s e JssSe) o
7 O)'if &‘*".w:ﬁ Wy 5 o) -, ol (s Uy RO (A » @y (4l P& S
o)y o)lusls ’ &) ’ (sl (a5l
Shoot fresh ~ Shootdry ~ Rootfresh dry EL Stomatal ~ Transpirat
weight weight weight weight RWC (%) Photosynthe ~ conductanc ion WUE
(%) sis (umol e (molm?  (molm?s™ (umol mol-
m?s) ) ) Y
R 3 9.60 24.12 45.85 0.17 18318 3.69 0.19 0.0025 0.41 0.101
* * *
A o 106295.32%  BASLEO3*  1g739oux  1go5agex 184265 Zéﬁ] 112.55%  0.0007ns  9.63** 0.009ns
* *
B 2 368549+  110098% ogpang gpmaee 1BLE2Toogns 305k 0.0023**  1.39%* 1.148*
C 2 161.47*%  47.55%  100.79ns  14.38*« 28306+ L7 1.33* 0.0180%*  6.58** 5.076%*
A*B 4 155045%*  275.18%*  214.32%%  108.06** 36447+ 40 ggge  gpo12r 1450 2267%
*
A*C 4 269.60%% 6133  14449%  2288* 45744% OS2I ggine 00017%*  03ons  1.408**
B*C 4 14130 2385  16.44ns  2694%%  11220ns 19082 4mpwx 00093**  3.90%%  2.815%
A*B*C 8 95.58%* 11.12%  4680ns 2537+  15215% 11266 g 0w 0.0049%*  0.81%* 1.513%*
Error 78 26.93 4.82 43.31 2.56 5567  10.27 0.29 0.0003 0.18 0.261
CV (%) 3.55 3.07 15.08 6.98 1062  7.62 7.40 11.49 12.96 19.73
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(S, sixe pas Kily NS 8, C ‘Q.:J o) B o Sl S o A Sy R

R: Block, A: Sodium bicarbonate, B: Iron chelate, C: Cultivar. ns: indicates not significant, *: significant at P <0.05, **: P <0.01, and ***:P <0.001 levels.
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Table 2. Mean comparison of the interaction effects of sodium bicarbonate, iron, and cultivar on the growth traits
of paper flower.

) e Sl S o ool oS )
olas (Yse (Y 309,500) Cultivar
Traits Sodium bicarbonate  Iron chelate  gapoco karst  Jamaica white Lady Mary
(m M) (UM) Baring
3 190.96°" 199.97° 200.62°
0 30 217.442 215.672 216.69°
sl s 60 192.14° 190.04¢ 189.45¢
ST reY 3 162.36¢ 159.91¢ 159.06¢
() 15 30 157.90¢ 143.31° 144.50¢
Shoot fresh 60 133.46' 129.30f 104.86¢
weight (g) 3 95.15" 95.47 94.71
30 30 93.74h 92.98" 93.00"
60 89.51" 89.21h 91.72h
3 84.69% 82.52bc 87.142
0 30 87.572 83.09b¢ 86.76°
a5 s 60 82.19bed 83.27b¢ 82.37bed
T 3 79.60% 80.79¢¢ 81.35
(5 o)l 15 30 74.46' 77.14¢ 74.321%
Shoot dry 60 73.13¢% 70.21h 68.65!
weight (g) 3 65.53] 65.21 63.48]
30 30 59.24k 57.25K 49.17'
60 46.43m 45.61m 39.11°
3 28.320 28.449 29.06°
0 30 31.220¢ 29.50¢ 30.79b¢
s, S5 s 60 32.55% 33.93* 34.17°
P 3 17.84 20,5490 14.86KM
() 15 30 22.82¢f 20.41" 22.71¢10
Root dry 60 2111 24.17¢ 22.71¢f0
weight (g) 3 18,531 17.90 21417
30 30 24.25¢ 17.01 12.79m
60 15.48K 14.63m 12.24

ol (PL0.05) 15518 (5031 b s e M pie [ Silo ey B9 951,55 oz cnuSiles « polast
"Values are the average of four repetitions and the same letters indicate no significant difference with Duncan test
(P<0.05).
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Table 3. Mean comparison of the interaction effects of sodium bicarbonate, iron, and cultivar on the leaf RWC
and EL of paper flower.

o) i Sl S0 9,50e) ool oS

Slao (Yo (U o)
Traits Sodium Iron chelate Cultivar
bicarbonate (m M) (UM)
Barbara Jamaica Lady Mary
Karst white Baring
3 71.565 74.30%¢ 76.532¢
0 30 83.38% 69.04¢9 76.17%¢
O s Sy 60 73.47% 73.20%f 84.16%
T 3 63.6899 71.95b0F 77.80%¢
@ 15 30 60.07% 57.95¢ 67.54°0
60 85.98? 85.88¢? 80.942°¢
RWC (%) 3 48.78" 59.70" 56.019"
30 30 55.629 42 551 74 5724
60 61.08¢" 73.302f 75.712¢
3 37.84mno 38.45'0 40.77Im
0 30 35.37m° 31.35rd 34.72°°
60 29.36¢4 24.66" 36.51°
N 3 46.01%" 41.97" 42 57"k
T 15 30 44,5391 41.68™™m 38.75k"
EL (%) 60 48,1209 45,059 49.24¢
3 53.87% 46.74¢f 48.35%9
30 30 50.83bcd 55.14#2 47.34%9
60 52.312bc 50.66¢ 46.74¢7

el (P<0.05) S5l 9051 b lo e M pae Kl olas By, 5,155 Yoz (uSils « polisT
"Values are the average of four repetitions and the same letters indicate no significant difference with Duncan test
(P<0.05).
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Table 4. Mean comparison of the interaction effects of sodium bicarbonate, iron, and cultivar on the
photosynthesis and gas exchanges rate of paper flower.
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conductance 30 30 0.18%h 0.13!mn 0.16"k
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"Values are the average of four repetitions and the same letters indicate no significant difference with Duncan test
(P<0.05).
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Studying the Growth and Photosynthetic Responses of Three Cultivars of
Paper Flower (Bougainvillea glabra) to Sodium Bicarbonate and Iron
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In a greenhouse experiment, the responses of three varieties of paper flowers to varying levels
of sodium bicarbonate and iron chelate were studied. This investigation was structured as a
randomized complete block design with four replications. The treatments included three levels
of bicarbonate (0, 15, and 30 mM) and three levels of FeEEDDHA iron chelate [(3 uM
(deficiency), 30 uM (normal), and 60 pM (excess)] and three cultivars of paper flowers
(‘Barbara Karst’, ‘Jamaica white’, and ‘Lady Mary Baring’). The results showed that the fresh
and dry weight of shoot and root, relative water content, transpiration rate, and stomatal
conductance decreased with increasing alkaline stress. Additionally, the treatment of 30 mM
sodium bicarbonate and 60 uM iron chelate increased the amount of ion leakage and water use
efficiency compared to lower concentrations. The ion leakage levels in the three flower-paper
cultivars rose in response to alkaline stress. The relative leaf water content in the ‘Barbara Karst’
cultivar decreased by 27.75% with rising alkalinity up to 30 mM. However, in the ‘Jamaica
white’ and ‘Lady Mary Baring’ cultivars, these reductions were 26.49% and 2.1%, respectively.
Notably, under high concentrations of sodium bicarbonate and iron (30 mM and 60 uM), the
photosynthesis rates decreased significantly by approximately 45.14%, 49.80%, and 57.32% in
the ‘Barbara Karst’, ‘Jamaica white’, and ‘Lady Mary Baring’ cultivars, respectively. Based on
the results, it is evident that the ‘Barbara Karst’ cultivar exhibited superior tolerance to sodium
bicarbonate stress compared to the ‘Jamaica white’ and ‘Lady Mary Baring’ cultivars.
Keywords: Alkalinity, Cultivar, Iron chelate, Photosynthesis, Paper flower.



